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Summary 

The more v igo ro us th e shoot oTO\vt h the m or e productive the shoot 
and th e h eavie r it s bunches. N~t a ll ~ hoo t s of th e sa m e diameter in 
the ~all p'roduced a like. Seconda ry t hi ckenin g probabl y obsc u res th e 
relat~v.e vIgor o f the early season g r O\vth wh ich is th e m ore important 
cond ItIOn. 

The fruitin g ca ~les w ith the largest diamete r s produced the large s t 
shoot s, th e bes t YIeld s and the h eav iest bunch es. 

There W;lS littl e corr elat ion between t h e diamete r uf spur s and their 
p r oduction. . 

Co mparati vely little corre lat ion \\"a s obse rv ed bet \\"een t he le no-th o( 
th e six th internode a nd product ivity. b 

The point of n?aximul1l produ ct iv ity on ca nes m ig r ates away from 
the base as the d Ia met er of the ca ne in creases, o r as th e vine become s 
mor e vigoroll s . In 1927, th e r egion o f hi g h est produ ct ion was from 
node fi ve t o node ]0; in 1929, fr o m nod e 10 t o nod e ] 5. 

Th e l1l0 st productiv e cane length \\·as 15 nudes. Bot h 10 and 20-11 ode 
canes gave small e r n odal y ie ld s. 

Vines prun ed to 60 nodes (2-ave th e hiuh est 1)foducti()n throuuhoul 
1 . rl' l L> h . b t 1e expe rime nt. _ l ey gave bnn ches o f the smal lest ave rage we ight 

and th e large st p e rce n tage 0 f sc raggl y bUll ch es. The -1-0 - 11 ()de vi 11 es 
gave the bes t co m m ercia l crop. 

? h oot growt ~l was m ore v igoro us th e more se ve r e t h e prull i ng. 
fhe c.orr~ l atlOn betwee n g rowt h a nd y ield is ]l o t proll o un ced. Th e 

co rr eIa tIOn 1 s more ev icl en t th e m o r c se ve r e t h e IHun i Il n -. T h e re OTe s-
. h b . 

s lon curves See l?l ecl t o mor e n ea r ly appro xim ate a st ra ig ht lin e th e 
longe r th e exp erim ent wa s conti llu cd . 

There is very litt le co rr e lat i(!n bet w een number and average weight 
of bunch es prod uced by the Vltl es ill t hi s vineya rd. Th e greater th e 
n~lI11b e~~ of l1 ? des th~t hr eak. the g reater th e nUlllb e r o f bunches per 
vme. 1 he Vll1 es w hI ch produ ced th e h eav iest bun ches we r e vigoroll s 
a nrcl had prod uced !)U t III odera t e cru ps th e pr ece d i ng harvest. 

1 h e ave rage B n x r eadin g in cr eased with the seve ri ty o f the prunI ng". 
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The Fruiting Habits and Pruning of the 
Campbell Early Grape 

NEWTON L. PARTRIDGE 

A high quality g rape that matures so m ewhat ea rli e r than the Con­
cord would be a des irable add iti on t o th e viticulture of 'Michigan. T hi s 
is indicated by th e ease with v"hich th e fruit of the very inferio r 
Champion variety is marketed. Of course, Campb ell Earl y can sca rc ely 
be classified a s a n ea rly g rape, but it does ripen a week or t en days 
earli er than Concord g rown on s imilar so il s . It s sh ort e r season would 
permit the vari et y t o be g rown a littl e farther nor th than Concord. 
This variety see m s es pec ially adapted for sale in loca l o r r oadsid e 
markets , particularly if it is packed in uncov er ed, over-fi ll ed h as k et s 
which permit th e di splay of it s large bunches and berri es. Ow ing t o 
it s large production o f high quality fruit, the Ca mpb ell Ea rly promises 
to be one of the m os t profitabl e g r apes that can be g row n. O n th e 
rich sand y and silt loa m so il s, t o which it is espec iall y adapted, it s 
production exceeds that of adjacent bl ock s of Conco r d. U nd er th e 
m os t satisfactory typ e of pruning, r epo r ted below. th e product ion was 
mor e than four and on e-quart e r t on s of hi g h quality fruit per acr e per 
year over a four yea r period. 

The Campbell Early Grape ha s only bee n grm,vn for a m ode rate 
length o f time. It is a production of Geo rge \lv. Campbe ll o f De lawa r e . 
Oh io, and was introduced by a nur se r y man of Fredon ia. N e w Yor k . 
lts fir s t fruit "vas harv es ted in 1892. and. in 1893, (Campbell. 1893) con­
siderable emphas is wa s placed upon th e hig h quality of it s bunch and 
berry characterist ics , Othe r articl es fo llow ed (Ca mpb ell , 189-1- ) in the 
same journal, a ll spea king highl y of its qualiti es wh ich \Ve r e further 
emphas ized by Campbell' s 'willingn ess to nam e the variety afte r him­
se lf. By 1900, growers had planted th ese v in es on so ils of enoug h types 
fo r some of th e defects of th e variety to appear, es pecially a failure 
t o deve lop good bunches. The in troducer (Josselyn ; 1900) pointed out 
that the variety was se lf-fertile and sugges t ed winter-injury and pre­
vi ous over-producti o n as causes for thi s und es irable charact eri st ic . 
Shortly after,vard , r efer ences to th e Ca mpb ell Early g rape beca m e ve ry 
sca rce and the var ie t y apparentl y lost mu ch of it s popularity. 

However, as ha s bee n po inted o ut ( H edri ck , 1912) t he r e ar e fe\\ ' 
A m erican bunch grapes that surpas s this var iet y wh en it is g r o wn un ­
der th e most favorable conditions. It 11(1 S proved tu be adapted tu 
th e so il s and region s o f O regon which produce American varieties 
(Schuster , 1923 ) . In New York, (G ladwin , 192-1- ) it ha s proved tu be 
particular in it s so il r equirement s a nd th e introducer s are quoted as 
reporting, " it r equires frequent and h eavy m a nurin g," which st a t em en t 
is confirmed by Gladwin. In Ontario, (Palm er and va n Haarlem, 1927) 
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it is r eport ed t o be adapted to light, deep soil s. only.. In gener.al, there 
is ao-reement that thi s var iety demands specIal sods for .satIsfactory 
prochlction; otherwise th e variety is cl:aracterized by l.o ~ YIelds, pOO1-I~ 
form ed bUll ches and irreo"ular maturIty. Although It IS agreed that 
the variety doe~ well on few so ils, ~efin.ite stat~ment s a s t o the k ind 
of so il t o which it is adapted are lack111g 111 most 111~tance~.. . 

Th e Campbell E arly grape has probab l~ pro:red. chsapp0l11t111g 111 more 
in stances than it ha s proved succe ss ful 111 MIchIgan . H owever, t~l ere 
a r e vineyards w h er e the vari ety has proved very successful ; the YIelds 
obtained exceeded thos e of Concord in adjacent blocks, and the bunches 
w ere large and compact . In these vineY;l1~ds, buncl-:es w eighing a pound 
are no t unusual and several have been weIghed whIch exceeded a pound 
and a half in we ig ht . "The scraggly bunches, characteristic of the 
va ri ety when it is g rown in so il t o which it is not w ell adapted, are 
associated w ith weak g rowth; and the large, .com1?act bun.ches are most 
fr equently found on strong gro.wth.. Two V111es IllustratI.ng. these two 
types of production are shown 111 FIgures 1 and 2. In ~IchIgan, tho se 
soil s which a r e suited to the growth of the Campbel~ Earl~ grape a~e 
high in fertility and have r ecei:Ted frequent ma:1UrIng WIth orgal11c 
fertilize r s as w ell as some ammOl11um sulphate or l11trate of soda. These 
soil s a r e fe rtil e, sandy or silt 10a111 s of ~he Fox or the ~iami series. 
Th e Campb ell Earl y g rape deman.ds a so.11 of gr.eater fert lltty than th e 
Lun cu rc1 , a nd does it s bes t in a so Il that IS too nch t o produce Conc01~d 
1. 0 th e bes t advalltage . It is not es tab lished that Ca~11pbell Earl~ .wIll 
!lut produce well in a light sa ndy soil provided the Vl11 es are fertlllzed 
suffi ciently, but it is not being g rown s uccessful~y on any o f the sand 
()r loalll Y sand so il s o f l\/[ichigan at th e pre sent t llne. . 

.It ha s been po inted out (G lac! win , 1924; .3 osselyn, ~ 900) that tIl IS 

variety is inclincd t.o overprodu ce , and, .w.hen It c!?es so, It takes seve ral 
seasons t o r egain it s fUrIn er productIvIty. Th Is sa.llle t e nd ency has 
he en ()h ser ve d in Michigan. COll sequ enily , th e prun l n~' 0.£ th e Camp-
1)('11 I '~ arl y va ri e ty , whi ch is the customary method ~£ th111nlllg th.e crup, 
is an opera t.ion o[ e vell great. e r importance th~n l S th ~ ca se. WIth t.h e 
LUll cu rd g ra pe. Thi s s tud y ,vas llnd e.r~ak e n w.lth the l11t en.tlon o ( s~­
curi11 g SO Ill C de fi11it e data 0 11 th e fnllt111g hab It s and prun111g of thi s 
va ridy. 

Description of the Vineyard 

Th is study w as made 1n the Campbell Early v!ne~ard of ) . A. H ich ­
a rcl s, locat ed just 'ea st o f th e village of Eau Cla lre ~n Be.rne.n COU1;tty. 
T he vin eyard was planted in the spring of 1916. 1 he slt e IS a faIrly 
good one, althoug h th er e has been so me frost damag.e nearly every 
spring during the fo ur year s~ 1926-1929, tha~ observatlOl~s have beel~ 
m ade. The three rmvs used 111 the te st consIsted of 54 v1l1 es each, o f 
\V hich the cen t er 48 w er e u sed, the end vines bein g di scarded. Th e 
centra l portion of the vineyard is on 0- slight ridge with the n?r~h end 
of th e rovvs considerably lower than the south end. Shoot kI1l1l1g by 
sprin a fr os t w a s lar o"ely confined to the northern ends of the rows . 
T he ;'ines a r e plantel in row s about 10 feet apart with the vines about 
eig ht feet apart in the row s . . ~'he soil is ~artly a sandI loam and partly 
a silt loam , both of good fertIlIty. The vmeyard receIved th.ree moder ­
a t e appli cati ons o f manure th e fir st thre e years of the expenment, sup-
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plemented by applications of about 100 pounds per acre of a mmonium 
sulphate . The result has been a gradual increase in the v igor of vine 
g rowth throughout the period of . th e test accompanied by very good 
y ields of fruit . 

The vineyard is much more vigorous no",,, than at th e heginning of 
the experiment. This vineyard produced an excepti onally large crop 
of fruit in 1923, more than 10 ton s o f fruit being so ld from the vine­
yard which is just an acre in size. The crop of 1924 was cons iderably 

. reduced and was followed by a very small crop in 1925, w hich was due 
partially to a severe spring frost. Many of the vine s appeared to be 
very weak at that time. Owing to the heavy so il of the vineyard, th e 
crop has matured somevvhat later than the fruit in mos t Campbell 
Early vineyards in thi s region, th e crop usually being harvested about 
the time that the fir st Concords mature on the lighter so il s, or abo ut 
a week to ten days before Concord on similar loam s. Most of the 
vines have matured theii- crops w ell , although each year some vines 
have matured their fruit somewhat later than the others. 

The pruning treatm ents were varied bebvee n the three ro",,,s in t he 
experim ent. The vines of the three row s were pruned to GO, 40, or 30 
buds each. These treatm ents were consid er ed t o be .lig ht, moderate. 
and severe pruning for these vines. The same vines have received 
pruning of the same degree of seve rity throughout the four year s of 
the experiment. During the fir st two seasons, 1926 and 1927, the type 
of training varied considerably from vine to vine. The last two years, 
1928 and 1929, the pruning was standardized, each vine in the severely 
pruned row having four canes of 3, 4, 8, and 15 buds each; in the moder­
ately pruned row having five can es of 3, 4, 8, 10, and 15 buds each ; and 
in th e lightly pruned r ow having fiv e canes of 7, 8, 10, 15, and 20 buds 
each. There are advantages to both of these method s of conduct ing the 
experiment. Under the first system, it is po ss ible t o compare vines 
pruned to spurs with vines pruned t o canes of moderate length and to 
make comparisons between vines prun ed t o canes of: va ry ing lengths. 
H oweve r, owing to the mUltiplicity of treatments th er e '""as a great 
variety o f cane length s, which r edllced the number of canes in many 
g roup s to such a degr ee that comparisons between canes of different 
lengths were untru stworthy, owing to th e small numb er of individuals 
available for study. It was also true in many cases that the canes of 
a given length came from a comparatively small number of vines. 

There is a tendency for all canes on a given vine to yield in a some­
what similar manner. Further, t oo few vines rece ived any particular 
treatment to furni sh a really satisfactory basis of comparison between 
different styles of pruning. With standardized pruning, th er e were about 
48 canes of each length available for study, one t o each vin e, ·\\'hich 
g ave a reasonable number of individuals for study. At the close of 
each season, however , there were not 48 canes of each length on each 
row. Some had been broken off and lost in t y ing and each year a few 
vines had to be pruned somewhat differ ently from th e rest because it 
was not always possible to select canes with the des ired number of 
buds. However, there was a close approximation of the schedul e of 
canes given above. 

There were a few factors which caused some difficulty in getting 
comparable results. Each year some canes were broken in tying. The 
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wind broke o ff a ce rt Cl in numbe r of shoo t s which interf e r ed with th e 
di stribution of fruiting shoots on th e can e. The more rapid th e r ate 
of the spring growth th e less wind it tak es t o snClp off a fruiting shoot. 
It was imposs ibl e a t h arvest to determ ine just \Vh ich shoo t s v,' ere lost 
in thi s way. As was m enti on ed a bove, a ce rta in numb er of shoots were 
ki lled each season by fro st. How ever , the r elative fruitfulness o f canes 
of s imibr growth types has proven to be so co nstant during each of 
th e four seaso ns a nd for each o f the three pruning tr eatm ent s that 
the conclu s ion s seem to be rather w ei] establi sh ed by th e data. 

Th e normal habit of g rowth on a g rapevi ne is for a ll th e buds on the 
cane to produce shoots except a few buds a t the bas e of the cane. 
\l\Ihen a node w ell out on the cane is found without a shoot at harves t ­
in g tim e, som ething destroyed the shoot o r bud in a large maj or ity 
o f in stan ces. The bud may hav e been rubbed off on th e wire, destroyed 
by a cutworm, ki lled by frost, o r th e shoot may hav e been bro k en off 
h~' t h e 'I'vinc1. In m an y in stances 'where a shoot is lo st, a second shoot 
tl~at is produc ed {ro m one o f th e g row ing points other than the strong­
est o ne which is called the first bud may be left at the node or grow in 
it s st ead. It is difficult o r imposs ible at the harv est to t ell definitely 
whi ch shoo t s came fr om fir st , second, or third buds and no attempt 
has been made t o so class i fy the shoots. U ndoubted ly man y of th e low­
producin g o r non -p r od ucing shoot s were developed fr om second or 
third bud s and so are not comparable to the higher producing first 
shoot s on the sa m e canes o r th ose of o th er can es. However, this type 
of error largely compensates for it se lf when considerable numb er s o f 
canes are compared. 

The Relation o f Current Season's Growth to Productiveness 

Th e amount o f fruit produced hy a g rapev in e is r ela t ed ho th to the 
condit ions of the prev io us season. which large ly determin e the number 
of clust er primordia w hich a r e present in the dormant bud s o f the 
vine (Goff . 1902 ) and also by the nutritional condit ions th e current 
season. The gro\Vth conditi on s in the spring may influence yield e ith er 
through varying th e numb er of blo ssom s different iated in th e clu st e r 
o r by changing th e percentage of h10sso m s that set berries. It has been 
sho"\\'n previo us ly (Partridge, 1930) that the n umber of blos som s dif ­
fe rentiated from clu s t e r primordia is influ enced by the rate of growth 
of th e yo un g shoo t s previou s to bloom, at least with Concord vines . 
V ari ous inves tiga t or s have dem onstrated that very vigorous growth is 
detrim ental to the se ttin g of the blossoms of vinifera varieties (M u eller ­
Thurgau, 1898; \ iV inkler , 1929), in extrem e cases leading to the total 
a bsc iss ion of th e blos som clusters as has been observed occas ionally 
on Concord in M ichigan. Both of th ese effect s are obviously confined 
to th e early part of the growing season, up to and including the blos ­
soming per iod. 

A ny r elationship behvee n total y ield and any measurement of shoot 
diameter made at the close o f th e growing season includes the influence 
exerted by both o f the phases m entioned above as well as any later 
influence that may affect the size of berry. The last mentioned factor 
is relatively of little importance, as the weight of the cluster is usually 
determined by the variations in the number of berries rather. than by 
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lh c i ri nd i vidu a l \\'cig"h ts (Co Ihy ane! Tuc ke l'. 1929) . Tn thi s same paper, 
for t Il e" 1\1 (lore I '~ arl y va ri e ty , a r e lat io nship was establish ed between 
t he tota l y ield of sho()ts. t heir d ia m ete r and th eir t otal leng th. 

In the Camphel l r ~a rl )' g rape. there is a mark ed pos itive co rr elation 
hc1. \\"C(, 11 th e diam eter o f th e shoot in th e fa ll and th e we ig ht of fruit 
produced by that shoot. dnring t he seaso n of it s growth. Poss ib ly . it 
should he m ent ion ecl t h at th e ter m shoot in this di scu ss ion refers to 
th e curr en t season' s g rowth on which th c leave s and fruit arc produced. 
}\t t he close of the season, \\·h en th e leaves fall. th e shoo ts matur e 
a nd I ~ eco lll e th e canes o n w hi ch nex t yea r 's shoot s w ill produce the 

Fig. l.- Fruit pro duction on a \Yeak v in e, o nl y a few scraggly bunche s are 
deve loped. Thi s vill c is o n a ll infertile sa ndy so il a nd has bee n habitually 
ul1cl erp rul1ecl" 

foll()\\ "in g cr op. T hi s condition\\"as first s tudied at the close of the 
]928 fru it in g se aSOll . Th ese data "w er e obtained by m easuring all the 
shoots 0 11 a ll t he frui ting canes of nine v ines in each pruning treatment . 
Th e relat ionship ex ist ing between th e ave rage total weight of fruit 
ha rv es t ed from a shoot an d its diam et er ext ended t o both th e average 
nnmber o f bunch es per shoot and th e average weight of th e bunches. 
Th ese r es ult s are g iven in Table 1. \ ;\1 h en shoo t s of the sam e diameter 
a r e compared, there is no cons istent difference in the total yield or 
size of bunch between th e diffe r ent pruning treatments. Differences 
in the average production under the different pruning treatments given 
in this experiment appear to be related direc tly to the difference in 
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0 oO .....-!\"'""'I\"'""'I.,......;.,......;.,......;....-tC'-.l ~C\IC'1 behavior of shoot s of th e sal '" 0 ",,,, 
..0'" U f,J , oj 

The var iat 000 1I1g treatm ent s. 
'" vi 
0- different r ows is largely due 
OJ IQ"""';MCOOOO """"; MC'iMO 

-= .g "0", · . . . . . . . . . . 
of differ ent diameters, as is '" '" 

Q"""";\"'""'I"""";"""";C'IC'IC'-lC'-lC'-l....-t 

bIl 0> <1 ..0<1 
C ~1 '" ~~ l'able II, th e re being 41 0> P=< In a 0 

b 
...:I '0 on the r ows which recelvee 

IJ) g C'QC\l """"; "'d"IC':lCOQ)COI.QCO"'1"'O 

s ign ificanc.e of the differenc( "0 en o ~ M I ~ cD ~ ~ ~ ~ g g ~ ~ ::s U 0 
'" OJ 

,~ 0 ~g 
'" 

f,J ate, and VIgorous g r O\i\lth IS 
IV '" The outstanding point > 0- 0 -

'" 
~ 0 r- I Q 1.- C\":) M MOO 1(") 

production of shoot s of tlH ... 0 ]gs Oc\I M t--~~~c:;r-;~o <'I 
0 <1 ..0<1 '" lengths. The shoots 
IJ) 

0 ~ g two 0 
III shoo t s of similar s Ize on tt c 
IV I ~ ~ ~ ~ ~ :! § ;;S ~ ~ ~ I.Q .,......; ~ to both th e number of oun u w "0 en 

0 
",,,, 

well c ..0'" bunch es sh oo t ~ 
0 , oj p er as ..c 000 

N '0 make a n1 0 r e definit e com 
~ 

OJ OCO ....... C':lOt-Ir..C:OC'l.,......;.,......; 00 havio r of the of the ~ ... ..0 "Om C'-IC':l ~ ~: ~~~~lf)_ <0 canes 
§ "OJ t-

o vi ..0", show the fruitin g of th e s 
III Z ~ ~ 

8- c Here agal11 th e shoo t s prod! 
'" J sh oo t s th e 8-bud U ~ ~ · , ...... 0 C(1 N l Q l'- v C':l O";l L- ~ I Q on can es . 

"0 0", 
: .....; M ~ l.QtOcO ~ l~ l"": oo~ In th e middle o f the cane ane 

.:1 ::s "'..0 

..r:; 6~ canes. Presumably, an y di 0 LI) 0-
0 .... the same diamet er at the ( ..c: g;-g . .,......; l1':)t- 00100":1 0.......;.,......; C':lr:' 1 0 

Cfl 
~~ 

. .,......, .,......,~~ C' l ~C.JC'IC\l ~ "I CJ groups of n odes must be ... § ::; .. nod es to the different 0 P=< ~ prur 

'" a differences at pruning ti 111 e. 2 g <nO 
· O':l -t' ~ Ct) 0 a I- ct:) IQ CI') a 0 · ...... . ..... 

due th e of nod es III U '" 0 . .-;-t' I -Q:l~~~:e;:;~;:;~ ;::: t o use on 
8 g~ 

" .. the short er O ne ell IV 0", group. 
0 0-

Ference 111 th e average ,velg 
~2 ·~-t'C'·l-t'~I r.lC'l~ MCI]C'OC'1 """ .8 . 1t:l ~ClJQ:l~~ ~~ C- 1 <0 

..0 0 t-E,.g Table I I.-Fruit Production of = "m 
0 Zc; 

--e 
~ Ounces per shoot 
0 

'" 0.. Diameter 
.... Revere Medium Lig 
'3 prunillg pruning prun 

'" ~ 
Cl) ... OJ 

0 .5 (II ) 0 .4 (6) ( 0 ~ 2/ 32 .... 0 

C q 3/ 32 . . . l. 7 (50) 1 .8(2.5 ) 2 7 ( 

,~ 4/ 32 .... 3 .5(59) 3 6 (63 ) 41 ( 
0 5/ 32 .... 7 .5(79) 6 7 (79 ) 8 3 ( 

~ 0 
6/ 32_ 10 .8(125) 11.4 (l00) 10 . J ( 

'1l cJ.l 
7/ 32 . 13 .3 (1 10) 13 .9(122) J,~ 5 ( 

0::: 8/ 32 . 15 .4 (74) 18 .0 (95) 17 9 ( 

I 9/ 32 .. 17 .5 (29) 20 .2 (62) 23 . i ( 
...; 10/ 32 . 27 .2(9) 23 .8(19) 20 9 ( 

1l / 32 . 7 .5(1) 23 .0 (5) 26 2 ( 
III 12 / 32 . 05 ( 

:0 C'-;C'1·C'-;C"!· c-..ic-..;NC';c-..;c-..1NNC'1 

~ 
MMMMMMMMMMMMM 
....................................................................................................................................................... 

C'\JM~tCc.or--OOQ:l ~:::;::: ~~ :;;: Numbers in parentheses indicate number of she 
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t he v igo r of the shoot growth produ ced. There appeared t o h e .:1 slight 
increase in the n umber of h unches produc ed o n the sh oots of the li g h t ly 
p runed v ines. 

T hese observat ions were continu ed \vith the 1929 cr op , t h e data b eing 
secured fr om a ll the shoo t s produced on th e 8 and the IS -bud cane~ 
on th e three p lots. The se data are a lso g iven in Table J. In] 929, as 
in 1928, the r e was no s ignifi cant consistent differ ence betwee n t he 
behav ior of shoots of th e same diam et er under the three different prun ­
in g trea tm en ts. l ' he var iati on in the ave rage nodal product ion of th e 
d iffer ent r ows is largely du e t o the differ ences in the numb er s of shoot s 
of differ ent di ameters, a s is show n by th e data from IS -hud canes g iven 
in T a ble II, t h e r e being a greater percentage o f mor e vigorous shuots 
on th e rows whi ch receiv ed th e m or e seve r e pruning tr ea tm ent. T he 
s ig ni fica nce of th e d iffer ence s in th e fruiting of shoo t s u[ \\lea k, llloder ­
a t e, an d v igo r ou s g r ow t h is illu strated in :Fi gs. 3, 4, and 5. 

T he out st and ing point o f inter es t is the m a rked d iff e r ence in t h e 
p r oduction of shoot s of the same diameter produced on canes of th e 
t wo leng th s. The shoots on the 8-bucl canes are less productive than 
shoo t s of sim ilar size on the IS-bud canes, This relationship ext end s 
t o both th e n umber of ounces per bunch and the average numb er 0 f 
bun ch es p er sh oot a s w ell as to the t otal y ield per shoot . In order to 
m a k e a m or e definit e compar ison between the difference in th e b e­
ha vio r of t he canes o f th ese two length s, ]'able II I was co mpiled to 
show t h e frui t ing o f the sh oo t s at nodes 6, 7, and 8 of each g roup . 
Her e aga in t h e shoots prod uced on th e IS -b ud canes out y ie lded s imilar 
shoots on the 8-bud canes . On th e IS -bud canes, these nodes are n ear 
th e midd le of th e can e and th ey a r c the t e rminal on es on the 8-bucl 
canes . P r es umably, any d iffer ence in the behavio r of these sh oo t s of 
th e sam e diameter at th e end of the seaso n produced by co mparable 
g r oups of nodes m ust be d ue t o differ ences in th e r espo nse o f t h e 
nodes to th e d iff er ent pruning t r ea tm ents and cannot be du e to any 
d iffe r ences at p ru n ing t im e. I n thi s comparison, the diffe r ence was nut 
due to th e u se of nodes on t h e longer canes which were not u sed in 
th e short er g r oup. O ne elem ent r es po ns ible for a porti o n of the d i f­
fere nce in t h e ave rage w e igbt o f fruit p er shoot and the average lltlll1 -

T able H.-Fruit Production of IS-bud Canes from the Three Pruning Plob, 1929. 

Diameter 
Revere 

pru ning 

2/ 32 . ... ... 0.5 ( II ) 
3/ 32 , . . .. .. 1. 7 (50) 
4/ 32 . , . . . . . 3 . 5 (59 ) 
5/ 32 .. 7 . 5 (79 ) 
6/ 32 , , , . 10 .8 (125 ) 
7/ 32 . , , .. 13 . 3 (l IO) 
8/ 32 . . , . . , . 15 .4 (74) 
9/ 32 . . ... 17 . 5 (29) 

10/ 32 . . ... . . 27 . 2 (9) 
11 / 32 . , , .. .. 7 5 (1) 
12/ 32. . , . .. . . 

Ounces Jll! 1' shoot 

Medium Light 
pl' un ing pruni ng 

0 .4 (6) 0 (3) 
1 8 (2,) ) 2 . 7 (2 1) 
3 6 (63) 4 . 1 (49) 
6 7 (79 ) 8 3 (7J) 

11.4 (100) 10 .1 (125) 
13 . 9(122) 1,~ 5 (135) 
180(95) 17 9 (136) 
20.2(62) 23 . 7(75) 
23 . 8 (19) 20 9 (24) 
23 . 0 (5) 26 2 (5) 

0 . 5 ( I ) 

BUIIC'hl'H PCI' shoo( 

-

SCI·CI '() McdiulIl 
pl'ulli nl!, prulling 

---

0 .4 
o I 

1 
1 (j 

I 

2 
2 
2 

~ I .8 
2 . 0 

o 
I 

. G 
1 .0 

o i\ 
1.0 
1.2 
I.~ 
1.7 
U ) 
2. I 
2.3 
2 . 2 
2 .4 

Light 
pl'UlIllI g 

o 
1. 3 
1. ,~ 
1.7 
1. 7 
2 . 0 
2 . 1 
2.3 
2 . 0 
2 .4 
1.0 

Numbers in parentheses indicate number of shoots ill e:lch group , 

SCYCI'C Mc,' iulli 
pnlllillg prlll:illl!, 

1 5 
1.G 
2 . 7 
tI 8 
5. !J 
6 6 
7.7 
8 . 2 

10 .7 
7 . 5 

o Ii 
1 8 
3 . 0 
4 7 
()(j 

7 .4 
8. G 
8 . \I 

10 .8 
\) (j 

Lit;hl 
Prl l II I II I!; 

2 . 0 
2 . 7 
5 . 0 
,'if) 
7. B 
8 G 

10 . 2 
10 .4 
10 9 
o . .) 
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Table III.-Productio.n of Shoots Growing at Nodes 6, 7 and 8 on 8 and IS-bud 
Ca nes, 1929. 

Dillll etcr 

2!n . 
3/ 32 .... 
4 /32 .... 
5/ 32 . 
6/ 32 
7 ;:32 .. 
8/ 32 .. 
9/ 32 ... 

10/ 32 . 
11 / 32 . 
12/ 32 .... 
13 / 32 . 
14 / 32 

Nu mher of 
~h ()ots 

OU li ces pcr 
shoot. 

BUll chcs per 
shoot 

Ounces per 
bud 

P er cent of 
barren shoots 

-------- --------------1--·----1------

15-bud 8-bud 15-bud 8-bud 15-bud 8-bud 15-bud 8-bud 15-1JUd 8-bud 
C"II CS C ~t1l eS C3,II CS C~l ll es calles c"nes canes canes c~lI1es canes 

2 2 0 0 0 0 100 100 
2-1 1:3 1. 8 o 6 1.0 0 . 3 1. 8 2 .0 25 69 
4 1 37 :l8 2 . 2 1. :3 0 .8 3.0 2 . 9 15 35 
48 49 7 6 3 .8 1. 6 1.0 4 .9 3 . 7 2 27 
7 ,~ GO 10 4 5 .4 1 8 1.1 !i . 9 4 . 9 3 25 
87 7-1 1:3. 7 10 . 7 U) 1. 6 7 . 1 6 . 7 0 12 
68 88 14 . 6 10 .8 U) I G 7 . 6 . 6 8 I 7 
;{ .~ 48 1 G . . 5 15 .4 2 . I 1. 8 8 .0 8 . G 0 8 
11 2S 17 .8 17 .4 1. 8 1. 8 9 8 9 . G 9 7 
2 10 2.5 . 0 2 1. 2 2 .5 2 . 1 lV .O 10 . I 0 0 

4 

"'I 
2 .0 8 . 2 0 

4 15 . !) '" 2 . 2 7 . 1 0 
1 18 0 . 2 .0 9 .0 0 

Table IV.-Production of Basal and Terminal Nodes of 8-brud Canes, 1929. 

Diameter OUli ces per shoot BUli ches per shoot Ounces per bunch P er cent of shoots 
barren 

------------------- ---------- -----------------

No:les .. 1-4 5-8 1-4 .5-8 1-4 .5-8 1-4 .5-8 

-------------- -------------------------

2/ 32 . 0 ( I) 0 (-I ) 0 100 100 
3/ 32 1. :j eW) I . I (Ii) 1.0 0 . 5 1.5 2 .3 2:j 53 
4/ 32 4 .·1 (:31 ) 2 2 (46 ) J(j 0 . 8 2 .8 2 . 7 !J 30 
5/ :l2 . 6 8 (:32 ) 4 . I (60) 1. 8 1 . 1 3 . 7 3.7 3 23 
6/ 32 7 . :3 (4 1) 5 . !:l (76) 1.4 1. 2 5 . 2 5 .0 12 22 
7/ 32 11 . :1 (4:3) 10 . 7 ( 101 ) 1. 8 1.6 63 6. G 0 10 
8/ ;)2 .... 130 (25 ) 11.2 (105) 1.8 j(j 7 .4 G 9 0 7 
9/ 32 ... 1:l(j (20) 15 .3 (64 ) U) 1.8 7 .0 8 .4 0 G 

10;:12 . 19 0 (4) 17.5 (:l2) 2 . 0 1.9 9 .5 9 .3 0 6 
11 / 32 J3 . 1 (4) 2:3. 1 ( II ) 2 0 2 . 2 G. (j 10 . 6 0 0 
12/ 32 20 (j (4) 2 . 2 9 . 2 0 
1:3;:32 28 .5 ( I) 15 . 0 (4) 2 0 2 . 2 14 . 2 7 . 1 0 
14/ 32 . 18 0 (1) 2.0 9.0 0 

N umbers ill parentheses indicate lIumber of shoots ill group . 

ber of bunches p er shoo t was the larger percentage of ha rr en shoots 
found on these nod es of th e 8-bnd canes than were record eci on th e 
sam e nod es u f t he IS -bud canes, wh ich amounted to 17 per cent and 
fiv e p er ce nt r esp ective ly. The barre n shoo t s were of most frequent 
occurren ce w h en th e shuot diameter wa s s mall , few shoots on e-fourth 
of a n i~l ch in diam et e r o r larger being barren in e ither group of canes. 

In VIew of the diffe rence in th e fruiting of shoot s o n the 8 and 
] ?-buci canes , an examinat ion \\'a s mad e of the basal and t e rmina l por­
tIOns of th e 8-bud ~ancs ~o d e ~ e rm in e \\'hether thi s differ ence might 
n c: t be due to tl~ e stlln ul a tlllg effect of the short pru ning, which might 
affect the t e rml11al nod es on the cane but not th e basal ones mor e 
di stant fr o m th e cut. (Table JV). No con sist ent difference in we ight 
of bunch w as fo unci In the tw o g r oup s when shoo ts of th e same size 
were compa r ed. Th er e wa s a marked d ifference in th e number of 
bunch es per shoot, however, the large r proc1uction be ing found on the 
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basal half of the can e. T hel 
on the t erminal half of the 
t o account for th e reducti o) 

Table V g ives similar data 
ent from th e 8-bud data. 
d ifference in the average nu 
shoo t s s ix th irty-secon ds oj 
minal third yield ed fewer b 
portion s. This app ear s to b( 
of barren shoots of th e S111 ; 

FIg. 2.- Fruit production 0 1 

are deve ioped. Thi s vin e is 
and was pruned to 40 nod es . 

of th e cane. The larger sl' 
and above, showed a tencl en 
bunch es from bas e to tip . 
differ ence ' w hen shoot s of 
showed a marked in crease 
th irty-seconds of an inch in 

It is evid en t that the hi 
close of the growing seaso 
obtained to bring out the r 
production. Those nutritio 
act early in the season. 1 

~-~----~----------------------------------------------------------------------------------------------------------------
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basa l half of th e cane. The r e was a large r per ce ntage of barren shoots 
on the t e rminal half of the can e . but this diffe r ence '.vas not suffici ent 
to account for th e reduction in the number of hun ch es . 

Table V g ives s imil a r data for th e IS-bud ca nes which a r e ver y diffe r ­
ent from th e 8-bud dat a. In thi s instan ce there was less co nsist ent 
difference in the average numb er of bunches per sh oo t. In the case of 
shoot s s ix thirty -seconds of an inch in diameter a nd smaller, the ter­
minal third y ielded fewer bunches per shoot than the J)asal o r m edian 
portion s. This appears to b e due in la rge part t o the greater percentage 
of barren shoo t s of th e small er diam ete r s found o n th e t e rminal third 

FIg. 2.- Fruit production on a vigoro us vin e. Jvla ny large compact bu nches 
a re deve loped. Thi s vi ne is 011 a 10aJl1Y soil , has bee n Fe rtili zed r egularly, 
and was pruned to 40 nodes . 

of the cane. The larger shoots. th ose seven thirt.y -seconds of an inch 
and ahove, shcnved a tendency for a n increase in the ave r<lge \lumber of 
bunch es fr o m base t o tip. The <lverage weight o( bunch sho\Ved littl e 
difference ' \-vhen shoots of the smalle r diam et e r s were co mpa r ed, hut 
showed a marked increase frolll base t o tip wh en shoots above fiv e 
thirty-seconds of an in ch in di a m eter were C0 1l111arecl. 

It is evid ent that th e final di<lmeter achieved by th e shoot at th e 
close of th e growing season i ~ not t he best m eaS llr em ent that can he 
obtained t o bring out the r e lat io nship hetween shoot g row th a nd fruit 
production. Those nutritiona l co ndition s which affect f ruit production 
act early in the season. The relative diameter of the shoots may be 



Table Yo-Fruiting of the Basal, Median and Terminal Thirds of IS-bud Canes. 

Diameter OUl'ces per shoot Bunches per sh oo t Ounces per bunch Per cen t bar ren 

,------------------
Nodes II-I.) 1-5 6-1 0 11 -1.5 6-10 11-15 

2/ 32 ..... [ 0 5 (13)' 0 (3) 0 . :2 (4 1 
2 . :2 (23 ) 
:3. 2 ( ~6 ) 
66 (lOt ) 

1-5 i 6-10 I 11-15 I 1-5 I , 

--/- -- ----
o I ' 0 O. :2 0 7 . ···1 'j 0 I 29 100 II 3/ 32 . . . 2 . 1 (:37) 1 16 (36) 

4 /32 . . 4 . 0 (-14 ) 4 . 0 (61) 
5/32 . . . 7 . 7 (44 ) 8 . 5 (8 1l 
6/ 32 . 9 .3 (67) III (149) 
7/ 32 12 . 2 (63 ) l4. 2 (137) 

8/ 32 . 13 .8 (54 ) 1 161 (1 .10) 
9/ 32 . . . . 16. 1 (29 ) 18 .8 (52 ) 

10/ 32 17 .0 (6) 20 . 1 (I 7) 
11 / 32 . 15 .5 (3) 19.3 (3) 

11 . 0 (134 ) 
]5 2 (167 \ 
20 . 2 (I4l ) 
2e1 .9 (83 ) 
26 . S (29 ) 
26 1 (5) 

1 . 2 0 9 1 . 2 I I I i I 9 II 28 
15 1.4 12 2. i l ::!9 2 . 6 71 10 1 
i~ i ~ ;~ ~ . ~ ~ . ~ ~ ~ , 6 ~ 
1 8 20 20 6. 7 7. 1 i . • ' 0 
Ul 2 IJ :2 2 I :2 S I 9.3 1 2 1 

20 .20 .25 , S2 [11 10 . .t 0 0 

7.j 
29 
21 
lei 

12/ 32 . 0 . 5 (1 ) I 

:------ ------------------- 9.31 120 I 
All . .. 

i~ 1 ~~ ~j 9:31 ~ ~ , l~ § 0 1 ~ I 
1 0 I . 0 .5 • 1 0 . . . ----------------1----,--
1.7 1 1 8 ' 19 56 1 66 II -.I 4 lei . 4 

Numbers in parenihese5 ind iClte the numbPr of shoots ia clch group. 

Table VI.-Fl'u~ t Production of t.he SmaHest and Largest IS-bud Canes, Di2.rneters Taken in the Wi.nter of 1928-1929. 

Di1meter of 
shoot 

2/ 32 
3/ 32 

~~~~ 

1 _ ______ ___ Nodes 1-5 _______ Ii ___ __ -----.::des 6-10 ---------ii Nod" 11 15 

Cane dilmeter 6/ 32-8 32 I Cane di l meter 12 32-1 5/ 32 COlne di3.meter 6, 32-8 '32 I Cane di lmeter 12/ 32-1 5 /32 

No. I Oz. I Bun. Oz. ~o . I Oz. Bun. I Oz. I No . Oz Bun Oz. No I Oz Bun I Oz 
shoots per per per shoots per per per shoots per per per sho ts ' per per per 

_. __ "d, I o,de ':'~ __ I ~Od' ,,,de b""~ 1 __ , ,,d, ,,,d, ~~cl~ . ~I~"d~ ~~~l bO'~ 
6 1 0 . 9 0 7 1.4 2 , 0 1.0 0 3 0 0 I .... I 
102.11. 3 1 7 51.308 1. 6 191.9 1. 01.9 
I I 4 . 3 1. 5 2 . 8 6 33 1.5 2.2 10 4 .3 1. 5 29 6 . 1 1 3 .t . 6 
fl 7 " ' " d 7 7 I r; d 1 h d 1 :~ d 9 f\ , 1 R .'i:~ 1 d 7 I 2 2 n. 11 

Cane dillueter 6 32-8/ 32 1 Cane di'lmeter 12/ 32-15/ 32 

h °t per per per ~ °t per per per 
N I Oz Bun. Oz . N Oz 1 Bun I Oz 

s ,00 s I~~ ~~ bunch S 00 S nOd~ 1 node bun~ 

4 1 0 . 2 0 . 2 1.0 
.5 0 . 6 0 6 1.0 

18 3 4 1 3 2 .5 
:) :3 8 . 1 1 . 6 5 . 1 

1 2 . 0 
9 3.0 

12 4 6 

1.0 
1. 3 
1. 2 

2 . 0 
2 2 
3 9 

...... 
N 

~ 
...... 
r . 
::::: 
c. 
> 
~ 

r . 

Z 
r. 
> r 
to 
C 
r­
e­
rr: 
>-3 

Z 
z 
9 
...... 
o 
0\ 

"=j 

~ 
c 
3 
z 
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j: 
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to 
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Table VI.-Fru:t Production of the SmaHest and Largest IS-bud Canes , Dic.meters Taken in the Winter of 1928-1929. 

Di1meter of 
shoo t 

2/ 32 . 
3/ 32 
4/ 32 . 
5/ 32 
6/ 32 
7/ 32 . 
8/ 32. 
9/ 32 . 

10/ 32 . 
11 / 32 . 

AlL 

Nodes 1-5 

C 'llle d i1meter 6/ 32-8,'32 I Calle dilmeter 12/ 32-15/ 32 

N I Oz. I B un . Oz. ~ Oz. Bun. I Oz 
. o . per per per . o . per Her per 

shoots node node bunch shoots node ~ode bUllch 

- - - - - -

6 0 .9 0 7 1.4 0 1.0 0 
10 2 .11 3 1. 7 1. 3 0 .8 1. 6 
11 4 .3 1 5 2 .8 3 .3 1. 5 2 . 2 
9 7 .4 1.6 4 . 7 7 6 .4 1. 6 4 . 1 

17 10 . 1 1. 8 5 . 7 12 9 4 1. 6 5 .9 
2110.8 1. 8 6 . 1 9 9 . 0 1. 3 6 . 7 
14 14 . 1 1 8 7. 9 11 12.7 1. 9 6 . 5 
3 10 . 7 1. 7 6 .4 7 19 .4 2 . 1 9 . 1 

1 20.5 2 . 0 10 . 2 

Nodes 6-10 Nodes 11-15 

Cane di ameter 6/ 32-8/ 32 I Cane di lm eter 12 /32-1 5/ 32 Cane dilmet er 6/32-8/ 32 I Cane diameter 12/ 32-1 5/ 32 

No . 
shoots 

3 
19 
19 
34 
56 
33 
13 
3 
1 

Oz . 
per 

node 
per pe~ No . 

Bun. I Oz 

node bunch I shoots 

Oz. 
per 

node 

BUll. I Oz. III No . 1 Oz. 
per per - \' oots per 

node I bunch I ", , node 

Bun . I Oz. I N I Oz . 1 Bun. I Oz. 
per per h °t per per per 

node bunch s 00 S node node bu nch 

o I 0 I i 4 1 0 . 2 0 . 2 1 1.0 1. 9 1.0 1. 9 5 0 .6 0 . 6 1. 0 1 2 . 0 1. 0 2 . 0 
4 .3 1. 5 2 9 6 I 6 . 1 1 3 4 6 18 3 4 1. 3 2 .5 9 3.0 1. 3 2 . 2 
9 .6 1. 8 5 .3 4 147 22 66 33 8. 1 1. 6 5 . 1 12 4 . 6 1. 2 39 

12 .3 2. 1 6 . 0 12 i 10.2 1 6 65 1 41 11 . 7 1. 9 6. 1 21 99 1. 5 6 .5 
14 4 2 1 6 9 2:3 13 9 1 9 7 5 48 14 9 2 0 7 6 28 15 3 1 9 8 1 

24 5 2 3 10 5 16 19 4 2 I 9 1 10 19 7 2 6 7 6 19 21 7 2 3 10 9 
7 0 1 0 7 0 !J 20 9 2 0 10 5 3 25 8 2 3 11 1 11 29 5 2 4 12 5 

1 28 0 2 0 14 0 1 33 0 3 0 11 0 

15 1 1 8 8 2 22 1 15 8 2 1 7 6

1 

21 16 7 2 2 7 5 25 20 7 2 0 10 1 

--:- I-~I-l ~I- ;3 1- 6O I '4 1--;-:- 1~9 11 1: I I0 ~1-1 -, I~i :; i Ii , I l-~ -;-:- ll lS~ l ll ~l l~ -;-:- -;~7~;~ -1 -, 1-8 ~ 
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altered materially by th eir secondary thick ening, which undoubtedly 
varies in amount du e t o the conditions in the individual shoot s late r 
in the season. Howeve r, the evid ent correlation shown in the tables 
indicates that there is a t endency for the slowly growing shoo t s to 
be less productive and th e rapidly gro'wing shoot s to b e m ore fruitful 
in spite of the som ewhat obscuring effect of the seconda ry thickening. 

The effect of cane diameter on the g rowth of the shoo t s on the cane 
is shown in Table VI in which the 43 canes ranging in s ize fr om 
six thirty-second s t o o ne-fourth of an inch were grouped t ogether a nd 
the 19 canes ranging from h ve lve thirty- seconds t o fifteen thirty­
seconds in another group. In general, the shoots on the smalle r canes 
proved to be m or e fruitful than shoot s of similar size at the cl ose of 
the season on th e large r canes. This condition is m or e mark ed when 
the basal third s o f the canes are compared a nd is much less apparent 
in the median third s o f the canes. In the terminal third of the canes, 
th ere is a marked superi ority of the larger shoot s growing on the la rger 
canes, although the small e r shoots o n the smaller canes a r e m or e fruit­
ful than similar shoots on the large canes. The larger canes are more 
productive than th e small e r ones. This condition is possible because th e 
larger canes produce m ore vi gorous shoo ts , thus co unte rb alancing th e 
smaller production of shoo t s of equal s ize, even in the basal third of 
th e cane. 

Sufficient attention has not been devoted to th e effect o f curre n t 
season' s g rm".rth 0 11 the frniting of the Campbell Early grape to war ­
rant very definite conclusions as t o th e m eth od by which thi s super ­
iority in fruiting has been attained. An examination o f Table V I which 

.also gives the average numb er of bunch es and the average \-veight of 
bunches per shoot shows that th e larger production is more closely 
related to weight of bunch than to numb er of bunche s. Owing to th e 
fact that most, if no t a ll, infloresce nces which will y ield bunches of 
good s ize hav e a lready bee n diff er entiated and are pr esent in th e bud s 
during the do rmant season, th e conditions found are probabl y relat ed 
to differ ences in the producti o n, translocation or utili 7:ation of o rgan ic 
food material s in th e sp ring betw een the tim e that the bud s swell a nd 
the time that th e se tting of the berri es is completed. These nutritional 
conditions influence the differ entiation of the individual flowers w hich 
ha ve made littl e , if any, previous sepa r a t e development , and a lso affect 
the setting o f the berries. There are some differences in the weight 
of berrie s at harvest that may contribute som ewhat to the differ ence s 
observed. The poss ibl e e ff ect of diffe r ences in b erry weight is no t 
large enough t o account for th e differences recorded. No la rge amount 
of coulure, following the bl ossom drop, has occurred in thi s vineyard 
during the progress of the experim ent. 

No matter vv hat may he the fundamental cause of thi s variation in 
the fruitfuln ess of shoo t s of di ffere nt degrees of vigor, a very prac­
tical applica tion of the r esults may be made. Vigor is essential for 
the production of canes of th e m ost f ruitful type a nd is equally essential 
for th e growth of s hoo t s of suffi cien t strength t o utilize the full poten­
tialiti es of th e nodes which produce them. The Campbell Early, lik e 
th e Conco rd, no doubt has an op timum vigor of growth which is fol­
low ed by deCl-eased y ield s if vegetation is too great. H oweve r , thi s 
vigorous vineyard ha s failed to offer definite proof of such a point . 

FRUITING HABITS AND PF 
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A lthoug h there are indicat ions th at the opt imum shoot diameter is 
eleven thirty-seconds of an inch, the number of shoots that were more 
vigorous vvas so small that it hardl y seems safe t o assume that this is 
th e exact poin t. The ev idence secured explain s why it is necessary to 
fertili ze a Campbell Early vi neyard vI/ell and to prune it rather severely , 
and it a lso indicat es the rea son that thi s variety succeeds best on 
fertile so il s, for these are th e only conditions which will secure the 
requisite vigor of cane and shoot growth. Conco rd, whose bes t canes 
are about a quarter of an inch in diameter, is in marked contrast t o 
this variety a nd will not do we ll on so il s of th e high es t fertility. 

The Relation of Cane Diameter to Productiveness 

It has been shown previously (Pa rtrid ge, 1922 and 1925) that there 
is an associa tion between the diameter of Conco rd grape canes and 
their productiveness. Similar results were secured with thi s variety 

Fig. 3.-Fruit produ ct ion on a weak shoot. Shoot di ­
allleter, 1/ 16 in ch. F ir st s ix internodes, 474 inches. Cluster 
,,,-'eights: 1, 0.5 oz., 2, 0.5 oz. 

by others (Colby and Vogele, 1924; Clark, 1925; Angelo, 1927) . The 
conclusions r eached by these observers were that th e moderate-sized 
cane whose di a m eter was not far from a qllarter of an inch was po­
tentially the most productive. The larges t as well as the smallest 
canes prcwed t o be less productive than those of moderate size. Dab 
ha ve been presented for th e \ tV orden var iety (Pickett , 1926 and 1927) 
which indicate th at cane d iameter is not an importa nt factor in ass istin g 
in the se lection of productive canes. T h ese results were obtained in 
Kansas w h er e the climatic conditions are ve ry different from those 
prevailing in th e more impor t ant r egions where A m erican bunch grapes 
are grown, and it is not impossible th a t further inv es tigation of the 
fruiting habits of the Wo rd en may yie ld different r esult s in o ther re­
gions. In the second report (1927), data are also included for Concord 
w hich do not show as marked a corre la tion between cane diamet er and 
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yield as w ere obtained in Michigan. Differences in environm ent appear 
to exert a marked effect on the fruit ing habit s of the g rape. 

lVleasurements of th e diameter of th e fruiting canes of the Campbell 
Ea rly vines u sed in thi s experiment ,,,, e re made each year after prun­
ing and before growth commenced in the spring. The measurement 
r eco rded was th e average of the large st and smallest m easur em ent s 
obtained at a point midway between the fifth and sixth nodes of eacb 
cane and was mad e t o th e n ea rest thirt y-second of an inch. At h a r vest . 
th e fruit fr om each shoo t was vveighted t o the n ear es t half ounce a nd 
the numb er of. bunch es was recorded. The average weight of fruit 
harv es ted per node ,,,,as calculated for each group of canes of each 
diamet er and th e data are presented in Table VII. All canes prun ed to 
a ll the d ifferent numb er s of nod es u sed a r e g rouped t ogether in this 
tab le, altbough the sp urs were omitted. 

The data off er little de finit e indication of an op timum cane diameter 
such as ba s be en fo und in Concord , but r ather show a t endency toward 
increased production as th e size of th e ca ne is increa sed, at least within 
th e limit s studied in thi s vineyard. In 1927, a year when production 
was low on canes of all diameter s . th er e is an indicatio n of an optimum 
with canes o f nine thirty-seconds and t en thirty- seconds of an in ch 
giving the be st y ield s and, again in 1928 the three groups of largest 
d iameter, exceedin g bvelve thirty-seco nd s o f an inch, gave smaller 
y ields than canes eleven thirty-seconds a nd twelve thirty-seconds 0 f 
a n in ch in diameter. Ili. ge neral , the data do not g ive conclusive proof 
or di sproof of an optimum can e diameter, owing t o the small numh er 
of canes larger than t we lve thirty-seco nd s inch in diam et er. However . 
th ese data do show that the best fruiting canes of Campbell Early are 
considerably larger than those o f Concord . Also, there can h e no cl ouht 
that in mo st years ther e is little probahility that yields will be reduced 
even though the larges t canes avai lable b e chosen, becau se there a re 
so few th at exceed the most productive ones in size in any of the seaS0 1l S 
includ ed in the data. It seem s safe to r eco mmend usin g the largest 
canes on the vine for fruiting without further qualification. 

The average size of bunches also incr eases ","ith the diam eter of the 
cane as is illustrated by th e data presented in Table VII. There are a 
fe,,,, m or e irregularities t o be observed in thi s co lumn of the table than 
in th e preceding one. The largest bunch es a r e found as a ru le, on the 
mos t productive can es. The largest numb er of bunch es per node is 
also found on th e larges t canes, with about the sam e except ion s as have 
been not ed. The percentage of nodes producing fruitin g shoots , tlw 
data being given in Table VII, sho\l'';s a marked increase with the 
diam et er of the can e. Th is increase in percentage is nea rl y sufficient 
to account for th e increase in the numb er of bunches proc1uc ed on the 
nodes of the larger can es. The last column of Table VII, g iv in g th e 
percentage of multipl e shoo t s fr om th e nodes of th e canes. shows that 
the production of more than one shoot per bud is a character istic of 
th e m or e vigorous can es. The additional shoots probably account for 
nearly all the r es t of the increase in numb er of bunches per node. 

Both the percentage of nodes producing fruit and th e percentage of 
nodes producing multiple shoots depend upon the vigor of the cane; 
the greater the size of the cane the more shoots will be produced by its 



18 

4J 
..c: 
f-o 

I. -

bO 

" 00 
0'1 2 00 P. 
'0 '" g- '" '" U "U 

~ 

o 
g-
U 

MI CHIGAN T ECHN ICAL BULLETIN NO. 106 

g ~ 
~ ~~;:;g~ 

. . .. 
0 0000 10 

.c ._ 
W "U 

"'''' 
oo::t"O OO ""1"""'1" ~ 

P.-g t-c.oOO ~~~ 

0" 

~ '" 
OO ;::;~ e.o (- ~ 

" '" '-' 

OS . ~~~g~~~ 
~ . ~ 0 0 0 000 0 
W "U 

"'''' 
~OO ~ c\lNtO 

':"-g : ~~~~ ~~ ~ 
0 " 

· tt:lc.o O ~O"H·"':l ~ 

ci '" Z " ~ 

0 8 
o Q) O ....... ---( ................ C) M'Q 
N .,...-j C"I C"lC"l NC'-1C"lC'lN 

0", 0 00 0 00 0 00 0 .c ._ 
w"u 

'" '" 
Q) rl M t-OO ~lt:'l .....-1 lf)O:: 

~-g ~ oo~ ~~ ~~ ~::e ~ 
0 " 

~ '" 
....-I M -.::t<::: t-OOlf) '"'d'!-.::t'....-I 

" '" '-' 

~~ 
O OC:OO ....... ~Q)M 

c; 0 
cOc.ocOcO S ~t~6 

" 

~ 
<J) 

C"l~~ ~ OO ...-t .............. 

~ 

~~ 
~ Q)M """'; Q)~ l!";l 

l~ t~6 ~ ;:3 ;i ~ 

0" 

~ '" 
-..::t1 00 ~:::. ooc.o rl 

~ 

<J) '" 

~C':lI!";lc.oOc.oc.o t-

P.-g ~c06~ ~ ~~ · 00 

0 " 

ci '" 
......... Ml'- ;.:::Q) ;:::::....-I 

z ~ 

F RUITING HABITS AND PI 

nod es . T h e hun ches are al s( 
can es . 

Th e production r ecord s of 
tr eatm ents have const antly! 
t o tal y ield. H ow ever , the no 
vVhen a compari son is made 
numb er s o f n odes, it is obse 
sh ovv a larger average cli ar 
lightly. For example, in 192 
vi ne s averaged 0.275 inches 
prun ed vines w er e 0.300 in ch 
a veragecl 0.325 inches . T hi s 
und er th e three prunin g tree 
tion in nodal y ields a s is sho 
an exception , th e can es of thE 
g r ew on vin es r eceivin g mc 
on th e lightly prun ed vines 1 
m or e seve r ely prun ed vin es, 
produced som ewhat m ore fr : 
ti on o f t h e two g r oups of c< 
th e di ffe r ence in th e diam ete l 

P art of the diffe r ence ill t 
fer ent diam et er s and of sim 
m ent s is du e t o th e more VI; 

canes a nd with the more se 
ave rage di a m et er o f the sh 
sizes. With the except ion of 
seve r e pruning and th e g rOl 
the li g htl y pruned vin es, ea' 
pani ed by an increase in shoo 
times less than 0.01 of an in 
la rge r s ized can es w ould be 
produced by nodes vvi t h m( 
increa se, obta in ed by omittin; 
a r e a ss um ed t o be th e shoot s 
how ever , am ounting t o 0.01 
than eight thirt y -second s of ; 

N odal y ield s of the canes 
a m et er. Th e m a nn er in wh 
tially throug h th e producti Ol 
m or e a nd la rge r bunches the 
g r eater percentage of th e btl 
throug h a la rge r per centa gE 
shoot . T her e a r e , of cour se 
in productivity as cane dian­
hig h er y ie ld ing g r oup achi ev 
in th e g r eater vi go r that is 
differ ence shown in the data 
a sing le IS -bud cane six thir 
15.9 oun ces p er node and th e 
second s inch canes w as onl) 
cane ha s 80 per ce nt of it s n( 



F RUITING H ABITS AN D PRU NI NG OF CAMPB E LL EARLY GRAP E S 19 

nodes . The bunch es a r e a lso large r on the shoot s produced on th ese 
can es . 

'Th e produ ction r eco rd s of th e vines r eceiving the differ ent pruning 
trea tm ents ha ve co nstantly shown li g ht pruning t o give th e greatest 
t o t a l y ield . Howeve r , the noda l y ie lds have b een smalles t on thi s row. 
When a co mpari son is mad e of the dia m et e r s of can es prun ed t o equal 
numb er s o f n odes, it is obse rved th a t th e vines prun ed mo st sever ely 
show a la rger ave rage dia m et e r tha n canes on vin es pruned m or e 
li g htly . Fo r exampl e, in ]929, th e I S-bud canes on th e lig htly pruned 
vines ave raged 0.275 inches in di a m et e r ; those on th e m oderately 
prun ed vin es we r e 0.300 inches a nd those o n the severely prun ed vin es 
averaged 0.325 inch es . T hi s differ en ce in th e diamet e r o f the can es 
und er th e three prunin g treatm ents accounts fo r som e of th eir varia­
ti on in noda l y ield s as is shown in Tabl e V III. In 1929, with scarcely 
an exception , the can es of th e same diam et e r produced m o r e wh en they 
g r ew on vin es r ece iv in g m o r e sever e p runin g. A lthoug h th e cane s 
on th e li g htly prun ed v ines gen erally produced less than those on the 
m o r e severe ly pruned vines, th e can es o n the m oder a t ely pruned v ines 
produced som ewhat mo r e fruit . H owever , th e average noda l produc ­
tion of t he two groups of can es ~was th e sam e, 11.4 ounces, owin g t o 
th e di ffe r ence in t he d ia mete r s of th e canes. 

Part o f the diffe r ence in the noda l y ield s r epo rt ed fo r can es o f dif ­
fe r ent diamet e r s a nd o f s imila r length un de r diffe r ent pruning tre a t­
m en ts is du e t o t h e m or e vi goro u s shoo t g r ovvth found o n th e la rge r 
ca nes and w it h the m o r e seve r e p runing. T abl e V III al so g ives th e 
ave rage di a m et e r of th e shoo t s pr odu ced on th e can es o f differ ent 
sizes. W it h the exception o f th e six thirty-se co nd s inch cane r ece iving 
sever e pruning and th e g r oup of seven thirty -se co nd s inch ca nes o n 
th e li g htl y pru ned v in es, each in cr em ent in can e di a m et e r is acco m ­
pa ni ed by a n in cr ea se in shoo t dia m et e r , a lthoug h thi s incr ease is som e­
times less than 0 .01 of a n inch . T he av erage shoot di a m et e r s on th e 
la rge r s ized ca nes ~would be som ewh at g r ea t er if the additi onal sh oot s 
produced by nodes w ith m or e than on e sh oo t w er e omitted. T hi s 
incr ease, ohta in ed by omitting "second" shoots fr om the ave rage, w hich 
a r e ass um ed to he t h e shoot s w ith th e small e r product io n . is no t la r ge, 
however, amoun ti ng to 0.01 of a n inch for each d ia m et er gro up large r 
than eig ht thi r t y-second s of an in ch on th e sever ely prun ed vin es. 

Noda l y ields of t he canes of t h e Cam p bell increase w ith th eir di ­
a m et er. T h e m a nn er in w hi ch th e la rge r y ields a r e obta in ed is par ­
tia lly th roug h th e p roducti on o f more v igo r ous shoo t s w hich produce 
m or e a nd la rger hun ch es t han less v igo r ous ones, pa rtially throu g h a 
g r eat e r pe r ce ntage of t he bud s produ cing fruitin g shoo t s a nd partially 
throug h a la rge r per centage of the nodes producing m or e than on e 
shoo t. T her e a r e, of cou rse, a few exception s t o th e r egular increase 
in p r odu ctivity as can e d iameter incr eases; but w h en they occur, th e 
hig h er y ield ing g roup achieves its g rea t er y ie ld by exce lling th e lo w er 
in th e g r eate r vi go r tha t is shown . An example m ay be c it ed in th e 
diffe r ence shown in the da t a "fo r th e sever ely prun ed plo t in 1929 when 
a sing le IS-bud cane six t h irty-second s o f a n inch in dia met er y ielded 
15.9 ounces pe r node and th e ave rage of a g r oup o f the se seven thirty­
seconds in ch canes was only 8 .1 ounces. T he six thirty -seconds inch 
can e ha s 80 per cent o f it s nodes fruitful. th e seve n thirty-second s inch 



20 MICHIGAN TECHNICAL BULLETIN NO. JOn 

cane but 71 per cent. 'The six thirty-second s inch cane had no nodes 
with multipl e shoots, the seven thirty-seconds inch ca nes had two per 
cent. The six thirty-second s in ch cane produced shoot s averaging 
0.20 inch in diameter, the seven thirty-seconds inch can es 0.19 inch in 
d iameter. 

There is no need to choose can es of different diam et er s if th e length 
of the cane is to be va ri ed. Table IX has been prepared show ing the 
nodal yie ld s of canes of different diameters pruned to different numb er=, 
of nodes. There are numerous in st ances in which exceptions occur, but, 
in general, there is an increase in the nodal y ield as the cane diameter 
become s larger, no matter to what length the canes may be pruned. 
Th e data are quite similar when results from oth er pruning treatments 
and other year s are exam ined, the exception s to th e regular increases 
merely occurr in g at different po int s in the table. 

Table IX.-The Nodal Production of Canes of Diffe'l"Iernt Numbers of Nodes and 
Diameters, Light Pruning, 1929. 

;j /:l2 
6/ 32 
7/ 32 ... 
8/ 32 .. 
H/ 32 

10 / :32 
11 / 32 . 
12/ 32 
13 / 32 . 

Tktmctel' of C:lll e 

--- ---------_. ~ 

Numuers i u p ~Lrcll(hcses illdicale IIUII1Uer uf GaliCK ill each group. 

Number of nocle~ all cane 

7 8 10 1:j 1 20 

--~ --~ -~-- -----1- --
4 . 6 (2) 
5 8 (13) 
5 0 (IG) 
5 . 7 (3) 
4 . 6 (4) 
7 0 (5) 

6 0 ( I ) 

4 . 2 (2) 
5 . 0 (4) 
5 . 5(14 ) 
4 7 (10) 
4 . 7 (7) 
7 0 (5) 

IJ 9 (1 ) 
8 . 6(1 ) 

4 . 8 (I ) 
3 . '1 (7) 
5 2 (9) 
6. :3 (12) 
5 5 ([3 ) 
6 . 8 (5) 
6 2 (4) 
1.3 (I ) 

7 .4 (8) 
6 0 (16 ) 
88 (11) 
9.4 (6) 

10 .4 (7) 
10 . 3(1 ) 

5 .0(1 ) 
6 . 4 (7) 
7 6 (8) 
7 .3 (17 ) 
6 .5 (8) 
7 . 8 (2) 
8 6 \1) 

13 .5 (I ) 

Th e preced in g lbta have a ll dealt with canes of a length of six o r 
mure nodes . T he noda l y ie ld s of spur s have been arranged in Table X. 
Th e diameters ,ve r e measured at lh e ce nt e r of th e last internode 111 

Table X.-Average Nodal Production of Three and Four-bud Spurs of Various 
Diameters. 

3-1md spurs 4-bucl spurs 

Di ametcr of spur - ---------------1---------

192G 1928 1929 1928 1929 

4/ 32 . 4 .4 (:3) . 2 G(6)' 0 .3 (2) . ' 3' 6(2) ' 5/ 32 . .5 .0 (5) o \J (2) 4 . 7 (4) .5 0 (2) 
6/ 32 . 2 .8(7) 3 .9 (1 [ ) 2 9 (13) 4 . 5 (9) 3. 5(12) 4 . 2 (9) 
7/ 32 :38(8) 4 .4 (0) 3 . 2 (20) 4 .9(13 ) 5 . 1 (19 ) 5 0 (1 1) 
ts /32 . 2 2 (2) 3 . 1 (8) 4 . 1 (20) .5 2 (25) 2 . 7 (23) 5 . I (21) 
9/ 32 2 . 5 (7) 3 2 (4) 3 . 1 (8) 4 7 ( [ 5) 3 . 9 ( 19) 5 .3 (19) 

10,1:32 .. 0 (2) 3 7 (0) 2 8 (12) 5 .5 (12 ) GO (14) 4 .4 (18) 
11/ 32 . 0 (I ) 3 . 3 (3) 2 .3 (0 ) 3 .0 (9) 3 . 0 (5) 5 7 (12) 
12/ 32 .. 2 .8 (1 ) 2 6 (2) 9 . 1 (4) 4 0 (1 ) 
1:3/ 32 . 0 .5 ( I ) o 7 (I) 12 .4 (2) 
14 / 32 
1!i / 32 . 0 . 8 ( I ) 

N umuers in parentheses imlicate number of spurs in each gro up. 
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canes measured farther out 
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between th e size of shoots 
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fruit production, but on ly tc 
the spurs to be r etained she 
ing canes may be produced 

Fig. 4.- Fruit pro( 
Shoot diam eter , 13/ 6-
Clu st er weig hts : 1, 7 

The Relation of In! 

I t ha s been shown (Pal 
Concord canes is associate< 
between the fifth and sixth 
uring from five to eight in r 

Clark ( 1925) has sbown tb 
t o tal cane lengtb and in te r 
leng th, from five to nin e fe e 
( 1923 ) and Cla rk (1925). 
there was any association bE 
in the Campbe ll Early gral 
taken of all the cane s. T 
presented in Tabl e XI. The: 
int ernodal length s are 110t as 
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each case, a nd so are not st ri ct ly co mparable w ith t h c di a m e te r s o f 
can es meas ured far th er ou t on th e canc becau se g rapc canes incr ea se 
in d iam et e r towar d their bases. Th e g ro up s tabula t ed a r e those g r oup s 
w hich conta in ed t h e larges t n umb er s of indiv iduals . I t will be ob­
se rved th a t t h er e a r e marked irr egula rit ies in t h e y ield of spurs of 
va ri ou s s izes , so g r eat in amo un t tha t no conclus ion as t o the r ela t ive 
fruitfuln ess o f spur s of d iff er ent sizes is justifi ed. T h e d iff e r ences in 
th e m ean s obtain ed by ave raging th e fi g ur es fo r eac h di a m et e r in t he 
t able a r e sm a ll. It is ev ident t ha t the la rge spur s a r e abl e t o y ield about 
as we ll as th e sm a ll on es . Ther e is, ' howcve r , a pos it ive co rr elat ion 
be t wee n th e size o f sh oo t s produced on a spur an d its d ia m et e r. In 
view o f th e sm a ll er noda l y ield s o f sp ur s, th ey shou ld no t be u sed fo r 
fruit producti on, but o nly to fur ni sh n ecessary r enew a l. Co nsequently. 
th e spurs t o be r etained should be the la rgest on es so t ha t la rge fr u it ­
in g canes m ay b e produ ced fo r fruitin g th e fo llowin g season . 

Fig. 4.- F r uit product io n o n a mo d erate ly st r Oll g s hoot. 
S hoot d ia m e t e r , 13/ 64 in c h . Fi rs t s ix i1l ter 1l o d es, <.>.5 i1lch es. 
Cl u s t e r w e ig h t s : ], 7. 5 OZ., Z. R oz. 

The Relation of Internodal Length to Productiveness 

It has b een sh own ( P a r t rid g e, ]925) th at the p r oduct ive ness of 
Conco r d canes is a ssociated with th e intern oda l length as m easu red 
bet ween t h e fi ft h a nd s ix t h bud s. Th e ca ncs w it h thi s in te rnode m eas­
uring fr o m fiv e t o e ig h t inches in length produ ce d t he la rgest y ield s. 
Cla rk ( 1925 ) has show n that t he r e is a pos it ive corr ela t ion betw ee' l 
t o t a l cane length a nd in t ernoda l 1cn l.,>· th . Concord canes of m oder a t e 
leng th , from fiv e t o n in e fe e t , "w er e f (~)lllld lll os t product ive by Schrader 
(1923) and Clark (1 925 ) . J t see 1ll cel ad vi sable t o detc rlll in c w het h er 
th ere was any assoc iat ion b etw ee n in te rn odal lcng th a nd procl uct iveness 
in t he Campbell Earl y grape. Int e rn oda l leng t h m ea surc m cnts w er e 
t a k en of a ll th e can es. Th ese r es u lt s have b ee n tabulated a nd a re 
pr esented in Tab le X L T hese da t a shu\\' th a t th e ca nes \\·it h the sho rt e r 
int ernodal leng t h s are no t as prod ucti ve as th ose with ll111cl e ra t e le ng th s. 
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Table XI.-Nodal Yields of Canes of Different Internodal Lengths from all Prun­
ing Treatm,ents and of all Cane Lengths. 

1. 
2 .. 
3 .... 
4 .. 
5 .. 
6 .. 
7 ....... 

Internodul length, ill chcs 

Numbers in parentheses indicate numbcr of canes in each group. 

1926 

5 6 (70) 
6 . 6(237) 
7 .8(1 12) 
8 . 5 (J4 ) 
3 9 (2) 

1027 

3 . 1 (1 0) 
3 .8 (121) 
3 .4 (257) 
3 . 7(161) 
3 . 6 (307) 
3 .4 (J ) 

1928 

5 .4 (6) 
60 (52) 
7 .8 (200) 
96(161 ) 

10 0 (6) 
4 .2 ( I ) 

1929 

4 .5 (I) 
6 .2(29) 
77(131) 
8 .0 (183) 
9 . 1 (96 ) 
7 . 7 (27) 
7 . 2 (4) 

A t the sam e time, the canes w ith the longes t internodal leng ths, those 
w ith g r eat er leng th s than five inch es, a r e so m ewhat less productive 
than those of more mode r ate leng th . T he number of canes o f the 
longest internodal leng th s ;ue re lat ive ly few in number, and th es e 
r esult s are no t cons ider ed ve r y sig nifi can t. 

j \ s in the case of Concord , t he r e is a posit ive correlation bet\Veen the 
ca ll e diam eter a nd internodal length m eas urements ·which are given 
in T able X lI, These coefficients indicate a m oderately strong correla­
tion between the two measurements. As in th e case of th e Concord. 
the co rr elat ion between cane p erfo rm a nce and internoda l length I S 

small er than it is between cane productivity and cane di ame t er. In 
v ie\v of the differences e ncounter ed in noda l y ie ld when the severity of 
p runin g is va ri ed , eith er of the whole v in e or of th e cane, th e co­
eff1 cien t of correlat ion was determined for only th e g roups of IS-bud 
canes in 1928 a nd 1929. The data a r e pr ese nted in Table X ill which 
shows that four of the s ix coefficient s o f co rr elati on be t\V een inter­
nodal length and y ield a re vcry small. In eve ry g roup o f canes th e co­
efficient between ca11 (, (lialll etc r a nd y ie lcl excee ds that behveen int er ­
nodal length and y ield . 

TablQ X I I.-The Relationship Between Internodal Length and Cane Diameter. 

Light ..... .. . 
Moderate . . . . 
Severe . . . .. . . , . . ... . . . 

All types .. . 

Type of pruiling 1926 1927 1928 

+ .55 "= .04 + .55 "= .03 + .71± 02 
+ .38 "= 05 + . (j5 "= .03 + 47 "= .04 
+ 54 "= 05 + .65± .03 + .32 "= .06 

1929 

+ .59 ± .03 
+ .59 ± .04 
+ . 52 ± .05 

+ 48 ± 02 + 54 "= .02 + 57 "= .02 + . 59 ± .02 

--------.--.. ------~------~------~------~------

In pruning the Ca mpbell Earl y , little attenti on n eed be g iven the 
int ern oda l length of th e fruiting canes . If th e m os t v igo r ou s canes are 
se lected on th e bas is of diam e ter, littl e differ ence in productiveness 
n eed be expected fr 0 111 <l. further se lect ion on a ba s is of internodal 
leng th. 
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Table X II I.-Coefficients of Co 
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Medium pruning . 
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Ligh t pruning ... 
Medium pruning . 
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The average production 
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for 1926 alone show an in( 
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Table XIII.- Coefficients of Correlation Between Diameter and Yidd and Inter­
nodal Length 'and Yield for IS-bud Canes. 

Coeffic ient Coefficient 
of of 

Type of pruning correlat ion corre lation 
for di ameter for internodal 

and yield length and 
yield 

1!J2!J 

- - - ------ ----- ------------------ --------- - ---

Light pruning .. ' . 
Medium pru ning . 
Severe pruning . 

Light pruning . . .. _ 
Medium pruning . . 
Severe pruning . . 

... . . + .15 ± .07 I' + 13± .00 
+ 37 ± .OS + . 11 ± . 10 
+ . 53 ± . 07 + . 31 ± . 00 

102S 

+37± -OS I + 16± 00 + 74 ± .04 + .32 ± 00 
+ .20 ± .OD + 13± .00 

The Location of the Most Fruitful Portion of the Cane 

T here arc vari etal differences in the locat ion of the most fruitful 
node s on pruned grape ca nes, as h as been shm \'n by l(eFfe r (1906) 
in hi s s tudy o f the fruiting habit s of the Conco rd , N iagara, Delaware. 
and Brighton varieties in Tennessee. 

Data have been presented which show the marked influence of cur­
r ent season 's growth on the performan ce o[ t h e fr ui ting shoo t s. T h e 
severity of the pruni ng of eith er the vi ne or the cane exert s a m a rked 
influence upon t h e a m ount of growth which a ny particular shoot wi ll 
m ake. Con sequently, a ny g roupin g of canes or nodes wh ich includes 
canes w hich are pruned to va ri o us le ngth s or w hich arc g row in g on 
vines of diffe ring vigor or wh ich have receiv ed pruning of varying 
severity, a r e likely t o be mor e o r less mi sleadin g. A n exa mination of 
th e data wi ll reveal some of the irregular it ies \\'hi ch OCCllr. It I S 

thought worth wh ile, hmv ever. t o present data shm\' in g the y ield of 
all the nodes of these v ines . since such a mi sce ll a neo ll s g rouping o f 
canes is more or less charact er istic of the cond itions found in th e orcli ­
nary Campbell Early vineyard. 

The ave rage production obta in ed [rom each n ode during the fo ur 
year t es t is g iven in Table X IV. Th e most m ark ed characte risti c is the 
low y ield of th e basal nodes, which is s imilar to th e re ult s previous ly 
reported for all four of th e varieti es studied by Keffer. 'T h e r es ult s 
for 1926 alone show an in creasing y ie ld fr om th e base to the tip of 
the cane. In 1927 the hig h y ielding section ext end ed :from node five 
to node 10, in 1928 from node six t o node 15 and in 1929 f rom node 
10 to node 15. The marked reduction in y ield reported for 1928 and 
1929 for the last fiv e nodes is largely due to the fact that th e only 
20-bud canes were on the vines w hich received light pruning a nd w hich 
had smaller nodal y ields than the v ines r eceiving more severe pruning. 
It is true, howeve r , that the dis tal five nodes had somewhat smaller 
nodal yields tha n the central section of these 20-bud canes but the 



Table X IV.-Average Production of Nodes on Canes o f All Lengths . 

Crop of 1926 Crop of 1927 Crop of 1928 Crop of 1929 

Oz . Oz. 
:< Oz. I Oz. I Bun. I per ' I X Oz. Oz. Bun . per 
• 0. per per per fruit- . dO. per per per fruit-

node I node 

No'le number I Oz. 
~o. per 

nodes I nod e 

I Oz I 
Oz I Bun . per ~o Oz Oz.! Bun 1 per 
per per flUlt- l~des per per per fnllt-

Lunch node l ing ! I J node bunch node lll il; 
node node 

Oz . 

nodes llode bUllch node ing I no es llode bunch node ing 

__________ , __ ., ___ , __ , ___ , _ __ 1--- _ __ _ _ ______ _ I I -'----;:1--:--::
1

1
-----

1. 
2 
."3 
<I 
V. 
U 
) .. 
'8 
9 

10 
11 
12 .. 
l ::l 
14 ... 
I ~ 
15 
17 .. 
18 
19 
20 .. 
21. 

;)69 1.3 
.5 59 5 .2 
569 6 4 
.523 6.4 
503 G .5 
437 7A 
417 8.c! 
36 1 8 '2 
285 8 .2 
248 9.2 
13 1 9.5 
99 7.9 
65 8 .4 
52 9. 1 
38 9.8 
8 1:2.4 

:3 . I 
.t.8 
.j 1 
?j . 4 

S. 7 
.5 9 
6 .4 
6 .3 
6 . 2 
5 .0 
6 .0 
fl .3 
5.4 
6 . ;-
6 .8 
7.9 

o 3 1 6 . 3 I 683 1 .j 4 . 6 
1 1 9 . 3 683 3 8 4 . 6 
1 2 10 . 2 680 3 . 4 4 . 3 
1 2 III 638 3 .5 4. 6 
I . J 1 1 .8 62:? 4 1 5 .3 
1. 2 12 . 7 585 3 . 9 5 . 1 
1 3 14 .8 542 4 1 .5 .4 
1 3 14 . 0 478 4 . 0 5. 7 
1 3 14 .3 1 368 4 . 0 5 .9 
1..5 14 . 7 I 3.25 4.4 a.- . 5 
1. 6 15 . 6 167 3 . 6 5 . 8 
12 15 .0 I 131 3.4 .5 8 
1 3 16. 6 78 3 .2 5 .8 
14 14 . 3 1 68 2 . 6 4 . 7 
1.4 17 . 7 61 3 . 6 4 .9 
1.4 17.4 I 14 14 3.3 

4 12 5.0 
2 6 .2 12 .5 
2 0 
2 10 . 0 10 . 0 
1 0 

0 .3 7 .4 
o 8 7.7 
0.8 6 9 
0. 7 i . 5 
0.8 8.5 
0.8 R.O 
0.8 8 .9 
o 7 90 
0.7 91 
0.8 9 3 
0 . 6 9 .2 
0 .6 9 4 
0 . 6 8.4 
0 . 6 8 . 5 
0 .7 8 4 
0 .4 6.7 
0. 2 .j 0 
0 .5 12.5 
o 
1. 0 20 .0 
o 

M6 
~6 
M6 
5~ 
4~ 
400 
400 
4N 
2~ 
2~ 
1 ~ 
1~ 
1~ 
1~ 
~9 
46 
46 
46 
46 
46 

0.8 
3 .1 
4 .1 
6.4 
8 5 

10 . '2 
106 
12 .5 
12 .5 
11 .9 
12.6 
B .3 
11 .6 
10 . 5 
10 . 9 
8 .4 
9 . 1 
8 . 5 
8.0 
9 5 

4 .5 0 . 7 86 
4 . 6 09 8 .3 
.5.0 1. 3 9.8 
5 . 6 1. 5 12.4 1 
6 1 1.7 14 . 1 
6.2 1 7 14 . 6 
6 .6 1 9 16. 2 
6.9 1 8 16. 7 
6.7 1. 8 16.5 
6.7 1.9 16.3 
7.2 1. 8 17 .4 
7.2 1 6 17 .3 
7.2 1.5 17 . 1 
6. 6 17 16 . 0 
5 .8 1.4 12 . 9 
6. 1 1..5 I·L4 
6.3 1. 3 13. 0 
5 .8 14 12. 2 
62 1.5 12. 5 

6;)9 
659 
6,j9 
566 
471 
471 
471 
-127 
288 
288 
190 
190 
190 
190 
190 
45 
4.5 
45 
45 
45 

o 8 
3.4 
5 . 3 
6 .5 
8.0 
9.0 
9 .3 
9 6 

10 .2 
10 . 9 
13 0 
14 .2 
13 .8 
15 .3 
13 .0 
7. '2 
9.2 
8. 1 
6 .8 
6 6 

3 .9 
5 . 1 
5.7 
.5.4 
G. l 
6. '2 
6.2 
6.2 
6.2 
6.5 
6 . 7 
7.0 
6.9 
7.6 
7 . 1 
4.8 
5 . 1 
5 .3 
4 . 6 
4 . 7 

0 .2 
0. 7 
0 . 9 
1 2 
1 3 
1.4 
1.5 
1.6 
1. 6 
17 
1. 9 
2 .0 
2. 0 
2 .0 
1. 8 
1.5 
1 8 
1.5 
15 
1.4 

.5 7 
8 . 7 

10 . -1 
10 .3 
11 . 7 
12 . .5 
12. 1 
13. 1 
13 . .5 
13 .7 
1.5 . 7 
16.7 
16.3 
18.8 
17 . 1 
10 . -1 
11. 2 
104 
8 .8 
9 6 

- -------1---'---,---,---,---,,---,---,---,---,---

All . 

(;.o.Jt.,j'-OtOOO -...., 
..................................... .......................... -................... 
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actual d ifference in productivity is much le ss than is indicated by th(~ 
table. With the exception of the 1926 re sult s, there is a marked t end­
ency for the high-yielding n odes each year to b e further removed fr o m 
the base of the cane. The vines have been increasing in vigor during 
th is period, which is the probable reason for thi s change. 

The r elative fruitfulness of the nodes depend s upon the vigor of th e 
fruiting cane to a certain degree. There is much less differ ence be­
tween the productivity of the basa l and t erminal nodes on the canes of 
small diameter than is found with canes of the la rger diameters. Table 
XV has been prepared from the 1929 data obtained from th e 1S-bud 
canes on the moderately pruned v in es. These data are quite simila r in 
general character t o tho se obtained under the other pruning trea t ­
m ents. There are many irregulariti es in the table, but the t endency of 
the n odes of th e term inal third of th e cane t o incr ease in productivity 
most rapidly as the d iameter of th e cane increases in size is very ap­
parent. There is a tendency for the center of productivity to swing 
away from the base of th e cane as vigor increases. This is not due t o 
a decrease in th e productivity of the basal nodes but is primarily caused 
by th e grea t er y ie ld secured from th e t erminal third of the cane. \ t\1 hen 
similar data we r e co mpiled for the 20-bud canes, which were divided 
into quarters, very s imilar results were secured for th e three basal 
quarters. There is the same tendency fo r th e center of productivity 
t o move away from th e base of the cane as the diameter is increased. 
The yield of th e terminal quarter. hO\i\Tever. does not show much t end­
ency to increase with the diameter of th e cane. T h e fluctu at ion s in th e 
data for this quarter a r e very marked and so irregular that n o definite 
t endency toward increase or decrease in productivity can be es tablished . 

Table X V.-Average Number o.f Ounces of Fruit P roduced Per N ode on the 
Basal, Median and Terminal Thirds o f the IS-bud Canes, Moderately Pruned Vine s, 
Crops of 1928 and 1929. 

6/ 32 . . 
7/ 32 .. 
8/ 32 .. 
9/32 . . 

10/ 32 .. 
1l / 32 .. 
12/ 32 . . 

7/32 .. .. 
8/32 . . . 
9/ 32 .. . 

10/32 . .. . 
11 / 32 .. . 
12/32 .. . 
13/ 32 . . . 

Cane diameter 

Crop of 1928 

Crop of 1929 

No . of 
canes 

4 
8 

10 
11 
8 
6 
1 

5 
6 

10 
14 
9 
3 
1 

Average num her of ounces 
harvested per node 

I 
Nodes Nodes Nodes 

1-5 6-10 11-15 

3. 3 7.5 5.4 
5.3 9 .5 8 .9 
3 .7 11.1 13 .2 
.5.6 17 .2 16 .5 
5.5 17 .6 18 .7 
3 .5 19 .3 20 . 6 

11 .5 33 . 7 34 .2 

3. 6 8 .5 10 .2 
3 .9 11 .2 12.0 
4 .8 7.3 14 .9 
4 .3 12 .2 16 .9 
6.4 10 .4 16 . 7 
3 .7 9 . 7 20 .3 

14 .6 9 .6 22 . 7 



26 MICHIGAN TECHNICAL BULLETIN NO. 106 

The total yield of a node depends upon the number of the bunches 
produced and upon the weight of the bunches. Table XIV gives the 
average weight of bunches produced at each node and the average num­
ber of bunches produced per node. It ,,,,ill be observed that, in general, 
the portions of the cane with the heaviest bunches are those on which 
the greatest yields were reported. Those regions which are character­
ized by the largest total production are also found to show the greatest 
number of bunches per node. High yields are dependent in the Camp­
bell Early, as well as in the Concord, on the production of many as well 
as large bunches. With the larger bunch, characteristic of this variety, 
the weight of the bunch is more influential in determining the weight 
of fruit per node than is the case with Concord. 

The average yield per node is affected by the proportion of the nodes 
that are unfruitful as well as by the production of more than one fruit­
ful shoot from the node. The basal portion of the cane is characterized 
by the failure of some of the buds to break. Those unfruitful nodes 
that are located more distantly from the base of the cane usually fail 
to produce fruit because of some accident to the bud, although a few 
dormant buds are found on all portions of the cane. Barren shoots are 
occasionally produced, usually following an accident to the first shoot, 
although they may often be found with the fruitful first shoot still pres­
ent on the node. The more vigorous first shoots are more brittle and 
are lost more frequently than the slower growing second shoots. Table 
XVI shows the percentage of nodes producing fruitful shoots. Here 
as in Table XIV, which shows the average ·weight of the fruit of the 
productive nodes, the region of highest production of fruitful shoots 
occurs close to the region of high yield. 

The percentage increase in yield due to the development of multiple 
shoots from the nodes is something less than the percentage of th_e 
nodes with extra shoots since the primary bud usually produces the 
most fruitful shoot of the group. This has been shov/11 to be the case 
with Concord by Wiggans (1926). In most cases where multiple 
shoots grow from a single node but two are found, but sometimes 
three shoots are recorded and very rarely four. Nodes with multiple 
shoots are usually on vigorous canes. They are more frequently found 
on the distal portion of the cane and are seldom observed on the basal 
portion of canes of any considerable number of nodes but are found 
on spurs. The more severe the pruning of the vine or cane, the greater 
is the tendency for multiple shoots to develop. 

The data show that the heaviest bunches, the greatest number of 
bunches per node, the smallest percentage of un fruitful nodes, the 
largest percentage of nodes vlith multiple shoots, the most productive 
shoots, and the largest yield of fruit are found in the same general 
region of the cane. It is shown further that this most productive 
region varies rather markedly from year to year, apparently tending 
to move away from the base of the cane as the vines become more 
VIgorous. 

The Number of Buds Desirable on the Different Canes 
The number of buds to be left on the different canes is a matter of 

considerable importance with Campbell Early vines. It is much more 
important to retain canes that will give the greatest yield of high 
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Table XV I.-Average Percentages of Nodes Producing Fruit and Multiple Shoots ; Canes of All Lengths. 

Crop of 1926 Crop of 1927 Crop of 1928 
I C<eo of "29 

I Node number 
Numher I Per cent Per cent Number Per cent Per cent Number Per cent Per cent Number Per cent Per cent 

nodes f no~es nodes nodes nodes nodes nodes nodes nodes nodes no.d~s nod.es 
rUl lllg multiple fruiting multiple fruiting multiple frUltlllg multlple 

-------- - ----------- ------------ ------------

1. 569 20 2 683 20 3 656 10 2 659 13 
2 . 569 56 2 683 50 2 656 36 2 659 39 
3 . 569 62 5 680 50 5 656 49 3 659 .51 
4 . 523 58 6 638 46 9 562 65 8 566 63 7 
5 . 503 55 6 622 49 9 469 69 13 471 68 8 
6 . 437 59 9 585 49 10 469 72 15 471 71 10 
7 . 417 57 13 542 46 12 469 72 16 471 76 15 
8 361 59 9 478 44 12 424 78 19 427 74 19 
9 . 286 57 12 368 44 12 278 75 14 288 76 13 

10 248 63 14 325 47 12 278 72 13 288 80 11 
11 . 131 61 16 167 40 10 189 77 12 190 83 15 
12 . 99 53 1 9 131 36 10 189 76 8 190 85 17 
13 . 65 51 12 78 38 13 189 67 10 190 85 19 
14 . 52 63 19 68 31 10 189 61 8 190 82 16 
15 . 38 55 13 61 43 7 189 68 12 190 76 19 
16 . 8 71 14 14 21 14 46 65 2 45 69 2 
17 ............. ... .... . 4 25 25 46 63 2 45 82 0 
18 .... . . .. . . .......... . ,' . . . . .. 2 50 0 46 65 0 45 78 0 
19 . .. .... . ..... ... . ..... . . 2 0 0 46 65 0 45 78 4 
20 . ....... .......... 2 50 0 46 76 2 45 69 
21. . ... ....... . ...... . . . . . . . . . . 1 0 0 

--- - ---- --- - - ---
---8 1~1--5-8 1---911~1--6-1 ,---

All .. ... . .... . . ... . .. ..... .. 1 4,875 I 54 7 6,134 44 
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quality, large-sized bunches, than it is to follow any definite tra11l11lg 
system with a definite number of canes. Many gro ~wers seem to be­
lieve that four canes should be used on every grape vine, no matter 
what its condition may be. An examination of the data presented 
seems to show the fallacy of this opinion, at least with the Campbell 
Early. 

Table XVII shows the yield of the average node on the canes pruned 
to different numbers of nodes in each of the four years of the test. 
During the first two years, the canes were pruned to various lengths. 
with the result that in many instances the numbers of canes of any 
length were few in number. In consolidating the results from the 
three pruning treatments into a single table the group was often more 
or less dominated by a group of canes from one pruning treatment 
~whi1e another group was dominated by canes from another treatment. 

Fig. 5.- Fruit production on a vigorous shoot. Shoot 
diam et er, 9/ 32 inch. Firs t six internodes, 15 inches. Cluster 
w eights: 1, 10 oz., 2, 16 oz., 3, 6.5 oz. 

Thus the data in the table are not strictly comparable. During the 
last two years of the experiment, the same length canes were left on 
all vines receiving the same pruning treatment. The comparative 
value of canes of different lengths is much more apparent, particularly 
when the source of the canes is noted. The three-and four-bud spurs 
were on vin es pruned moderately and severely. The 7 and 20-bucl 
canes were all on lightly pruned vine s. Eight and IS-bud canes were 
left on all vines. The IO-bud canes were on the moderately and lightly 
pruned vines. 

'Th e data show that spur pruning does not lead to as large nodal 
production, under the conditions of this experiment, as does cane 
pruning. In 1927, however, when the production was not large on any 
type of cane, th e spurs produced about as well as the canes. It should' 
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Table XVII.- Average Nodal Production of Canes Pruned to Various Numbers of Nodes. 

Crop of 1926 Crop of 1927 Crop of 1928 Crop of 1929 

No. nodes on cane 

0, II I 
Oz. Oz. Oz. 

No. Oz . I Oz. I Bun. per No Oz. Oz . Bu" . per 
No . Oz. Oz. BUD . per 

No. Oz. 
0, I B" 

per 
canes per per per f~uit- canes per per per fruit- canes per per per fruit-

canes per per per fruit-
node bunch node mg node bunch node ing node bunch node ing node bunch node ing 

node node node node 

--------1---1---1---1---1- --11---1--1---1-- - 1---11---1--1---'---,--"---,---' _ __ ' ___ ' __ _ 

2 . .. . 3 11 . 7 8.8 1.3 23.5 
3 .... . .. . 46 2 .9 4 .0 0. 7 6.6 42 3A 4 .2 0 .8 b~ II 94 I 3 2 I 45 I o 7 I 8 . 1 II 93 I 4 9 I 6A I 08 I lOA 
4 .... 20 4A 4 .8 0.9 8.8 16 2 .0 4 . 1 0.5 93 4 . 1 5 .0 0 .8 9 . 6 95 5 . 1 5.9 o 9 10 .5 
5 ...... . . .. . .. . . ... 66 4A 5 .2 0.8 10 .0 37 3 .2 5 . 1 0 .6 8.0 
6 .... 20 5 .8 5 .3 1.1 11. 2 43 3 .2 4 .7 0 . 7 7.1 
7 .... 56 6.5 5 .7 1.1 11. 8 64 3 .5 5 .0 0 .7 8.2 "I '1 1 U I !: I !~; II I:: I :: 1 UI 11 1 10 .0 
8 .... 75 6.5 5 .9 1.1 12.4 110 3 .4 5 .0 0.7 8.3 

1:: ... ~ . ~ .. 11 .9 
9 . ... 38 7.4 5 .8 1.3 12.8 43 4 .3 5 .3 0.8 9.1 

10 . . 117 7.0 5 .8 1.2 12 .6 158 3. 6 5 .2 0 .7 8 .2 6.2 1.2 13 .5 98 6 .5 6 .0 1.1 11 .9 
11 .... 32 6A 5 .6 1.1 11.8 36 3 . 7 5 . 1 0. 7 7.9 
12 .. .. 34 6.9 5 . 6 1.2 12 .5 53 3 .5 5 .0 0. 7 7.9 
13 ..... . ....... . . .. .. 13 6 .3 5 .6 1.1 12 .4 10 3.9 5 .4 0. 7 9.2 
14 .... 14 8 .0 6.2 1.3 13.9 7 4 . 2 5 .2 0 .8 8 . 6 

i43 1 9 9 1 65 1 ' i5 1' i53 II 15 .... 31 7.2 5 .9 1.2 13 . 1 47 3 . 7 5 . 1 0 .7 8.5 145 I 10 .2 I 6. 8 I 1. 5 I 14 .8 
16 . ... 7 6 .7 5 .5 1.2 11. 4 10 3 . 1 4 .2 0. 7 6.7 
17 ....... . .. 2 3 . 1 5 .5 0. 6 8.7 
20 ........ 1 5 6 8 7 0 6 

Ii ~ 11 __ 

46 

___ 8_2_ ~ 1 4 I 12 4 II 45 I 7 2 I 4 9 I 1 5 I 10 3 
21. ....... 1 o 5 3 8 0 1 

- 1 3 1~11 --:-1-7 7 1-6 1 1-1 3 1~ All . ...•...... • .... . 1 569 1~~ 
----

~1-0-7 82 11 6." 78 60 1 1 12 1 683 3 6 
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be mentioned in thi s connection that thi s vineyard was originally 
trained on the spur system and that it was able to produce enough 
fruit on spurs to overbear in 1923 and throw the vineyard out of bear­
ing. The best number of nodes that vvere left in 1926 were 14, 9, 
IS, and 10 and in 1927 were 2, 20, 9, and 14. It is difficult to draw very 
definite conclusions from the data for these years. In 1928 and 1929, 
however, the IS-bud canes were much more productive than those of 
any other length. This same cane length was associated with the 
heaviest bunches and the greatest number of hunches per node and 
with the large st production from fruitful nodes. The data presented 
in Table XVIII show that there was a smaller percentage of unfruit­
ful nodes on th e 20-bud canes both years than on the IS-bud canes, 
while the shorter canes had larger percelilages, the greater the num­
ber of buds on the cane the g reater the pe rcentage of fruitful nodes . 
There was a larger percentage of nodes with multiple shoots on the 
8-bud canes in ]928 but the maximum percentage was found on the 
IS-bud canes in 1929. 

vVith one exception, the IS-bud canes gave the greatest nodal yield 
of any cane length under all thr ee pruning treatments in 1928 and 
1929. This exception was the 20-bud canes on the lightly pruned vines 
in 1928. The largest bunches and th e greatest yields of fruiting nodes 
were on the IS-bud canes with the same exception. The 10-bud canes 
on the lightly pruned vines in 1928 also surpassed the IS-bud canes in 
average weight of bunch. The average number of bunches per node 
increased with the length of th e cane with all three pruning treat­
ments both in 1928 and 1929, as did the percentage of nodes produc­
ing fruit. with a few minor except ions. 

Table XIX was prepared to shuw th e differences in yield of canes 
pruned to the same lengt h, but growing on vines receiving different 
pruning trea tm ents . rIhe data for th e years 1926 and 1927 are some­
what obscure, owing to th e presence of but few individuals in the 
various groups. The r es ult s secured in 1928 and 1929 are quite regular. 
showing a marked increas e hoth in number of bunches produced per 
node and in the average weight of bunch as the pruning treatm ent 
became more severe. The percentage of inci-ease in the productive ­
ness of the nodes as th e pruning treatment became more severe was 
greater with th e longer than the shorter canes. 

From the data shown, it appears better practice to u se rather long 
canes for fruiting the Campbell Early. If the vines requir e about 30 
buds, it would probably be better to leave but two canes instead of 
the four that are usually used. vVith somewhat s tronger vines. three 
canes might be left hut it would be necessary to have a very vigorous 
vine before it would be adv isabl e to leave four fruiting canes. In 
order to secure the best exposure to light and to avoid some of the 
danger of early sp rin g frosts, the canes should be trained on the upper 
wire rather than on the IO 'wer one. 

When long canes are used for fruiting it is usually a good plan to 
use spurs to secure good renewal fo r th e following crop. While satis­
factory ren ewal may be secured easi ly when th e canes are pruned 
short, it is frequently difficult to find large enough canes the following 
season close to the vine trunk on the longer canes. The shoots that 
grow from the basal node s of long canes are u sually rather weak. 
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Table XVII I.-Average Percentages of Nodes Producing Fruit and Multipl'e Shoots, Canes of Various Lengths. 

Crop of 1926 Crop of 1927 Crop of 1928 Crop of 1929 

Number nodes on cane 
Number I Per cent Per cent 

Nom",' p" cent I p" cen t II N omb" I Pee "nt I P,,,,nt [I N "m b" I p" " " t 1"" cent canes no.des nodes canes nodes nodes cane nodes nodes nodes nodes 
frUltll1g multiple fruiting multiple s frui t ing multiple I canes frUiting multiple 

- --- -------- ------------ -------- - ---

2 . 3 50 0 
3 46 43 8 42 47 15 94 I 40 I ~ II 93 I 47 
4 .. 20 50 2 16 36 11 93 43 95 49 
5 . 66 44 7 37 41 9 
6. 20 52 8 43 45 8 
7. 56 55 10 64 43 

:1 11
1

:: 1 :: 1 Ilil 44 1 "I 
5 

8 . 75 52 8 110 41 139 54 . 11 
9 . 38 58 9 43 48 

98 1 10 . n7 55 8 158 44 54 10 
11 . 32 54 6 36 46 7 
12 . 34 55 53 44 5 
13. 13 51 10 42 12 
14 . 14 58 7 49 9 
15 . 31 55 47 44 6 II 143 I 64 I 10 II 14.j 69 12 
16 . 7 59 10 47 7 
17 . 35 6 
20 . 40 

1 ~ 11_. __ -16 ____ 65 _ ____ = -==-___ 21. 14 

All .. . ..... . . . . . . . I 569 I 54 I 7 II 683 I 44 I 656 58 659 61 I 10 
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Table XIX.-Comparative Fruiting of 8 and IS-bud Canes on Vines Receiving 
Different Prunin~ Treatments. 

Severe 
Moderatc . 
Light . 

Severc . . .. . 
Moderate .. . 
Ligh t 

Severe ..... . 
Moderate .. . 
Light . . 

Severe .. 
Moderate. 
Light ... 

Kind of pruning 

8-bud canes 15-bud canes 

Oz. per I Bunches I Oz. per Oz. per I Bunches I node per node node node per node 

1926 

I 

0 .6 (21) I 10 (24) I 
: :1::11 1 ,1(6i 1 14 (Oi I 6 8 (47) 11 (47) 

7 \) (4) 1. 7 (4) 48(4) 67 (25 ) 1.2 (25) 
I 

1927 

. ... , 3 .0(33) I 0 .7(33) I 4 .7(33) II ...... · 1 1 3 . 5(70) o 7 (70) 50 (70) 34 (6) 0 7 (6) 

..... 2 8 (7) 0 .4 (7) 62(7) 38(41) 07(41) 

1928 

'. 182(48) 113(48) 16. 3(48) 11 114 (46) 1
16

(46 ) ! 7 .0(47) 1.2 (47) 6 . 0(47) 1 114 (48) 16(48) 
59(51) 11 (51) 53(51) 69(·16) 13(46) 

1929 

~~im I ~~i:~l l t~ i:~lll g : ~i:~l l ~ ~i:~ll 
55(44) 10 (44) 5 . 5(44) 8.0(45) 13(45) 

Numbers in parentheses indicate number of canes in each group. 

Severity of Pruning and Fruit Production 

Oz. per 
node 

. 6 9 (6) 
5 G (2.5) 

4 9(6) ' 
5 2 (41) 

7 0 (46) 
7 0 (48) 
5.3(46) 

7 .4 (48) 
7 .0 (48) 
5 9 (45) 

In varying the number of buds by different pruning treatments, the 
potential fruiting capacity of the vines is directly affected by th e treat­
ment, as was suggested by Keffer (1906). The greater the number of 
fruiting shoots ava ilable for crop production, the larger the crop pro­
duced, unless there is a marked difference in th e potenti a l fruitfuln ess 
of the buds left upon the vines. In this block of Campb ell Ea rly vines. 
th e g reater the number of buds left on the vines th e greater th e t otal 
weight of fruit produced, as is show n by the data· in T able XX. How­
eve r , the average we ig ht of the bunches produced has not followed th e 
same course as fr uit production. 

In Campbell Early, one of the character istics of the variet y is the 
production of scraggly bunches. These bunches do not have the weight 
of the compact bunches and are of very inferior character since they 
do not present a pleasing appearance. The pruning treatmen t s which 
have given the lowest average weight for the bunches hav e g iven the 
largest percentage of scraggly bunches. The data in Table XX show 
that the light pruning treatm ent has given the lightest bunches each 
year of the t est except 1927 and each year there has been a large 
enough percentage of these bunches to affect the grade of the fruit 
qui te noticeably. In 1927, the quality of fruit under the severe prun -

FRUITING HABITS AND 

"'A 

'" 0.0 
bl) N § co 

'" 
O.D 

;. 
cO 

'" w.~ "".---S .D;:l ,.....,,....., c-l 
....<..!:: 

~..c · . . 
0.'" iI iI iI 

8] 
OO'~M 
c.ci--ott) 

'" <'1 

'" ""'<00 
~tt:llQ 

C 
oo.~ iI iI iI .D;:l 
H~ ~~.-; 

.~ 00 Q) It';l --"" u 
:3 

~A · .. 
'"0 iI iI iI 0 0. 0 

<= """"''''' "" N :::l 

c.. 0"'" 
00 .... "" ·S '" IQ-.::tIC"-l 

"" 
~~~ 

LI. .D;:l !~! ....<..!:: 
'"0 ~;;~ s:: 

1\1 

bIl ~A · . . 
iI iI iI s:: P.g <0_ 00 

'2 .; ;:l ~u.;~ 
O.D 

:3 t-

"" 
C'1 

c.. '" ""'--"""""" ..... w.-:= 
~;:~ 0 .D;:l 

....<..!:: 

~ oos:j 
·c 

<II "" --> ",,,C 

~r~~ III 0.;:; 
C/) .; ;:l 

O.D 

s:: <0 "'. 1\1 '" 00 It';l u-, III 
~ 

or, <0 <0 
w.~ iI iI iI 1) .D;:l 

....<..!:: ~o:~ 
,::Q 8~~ 

s:: 
. ~ 
~ 
4i 
Q::: 

1\1 
..t: 
l-
I 

:< 
><: 

1\1 :c 
1\1 
I-



Table XX .- The Relation Between Severity o f P runing and Fruit Production. 

1926 1927 1928 1929 4-year average 

Lbs. Oz. per Lbs. Oz. per I Lbs. Oz. per Lbs. Oz. per Lbs. Oz. per 

---------------------------- - --- ----- ----

I 

rmit b,,,h rmit b,meh rmit h'mob rmr, bu"h "uit buu,h 

Severe pruning . .. . '1 10.6,,=.58 4.9"=.2 8.7"= .34 4.6"=.1 16.6"=.45 6.3"=.1, 18.3"= .44 6.8"=.1 13 .5 5 . 6 
Moderate pruning . . 16.9"= .65 5.7"= .1 10.1"=.41 5.1"=.1 21.2"=.44 6.4"=.1 19.8"=.56 6.5"=. 1 17 . 0 5 .9 
Light pruning . . .. 22.5"=.65 5.3"=.1 1 13.7 "= .41 4.8"=. 1 26.3"= .52 5.4"=.1 25.1"= . .50 5.3"=.1 21.9 5 . 2 

Table XXI.- The Relation Between Severity of Pruning and the Production of t he Average Bud. 

Oz. per 
bud 

1926 

Per cent 
of buds 
fruiting 

1927 

Per cent 
Oz. per of buds 

bud fruiting 

Oz. per 
bud 

1928 

Per cent 
of buds 
fruiting 

Oz. per 
bud 

1929 

Per cent 
of buds 
fruitin g 

4-year average 

Oz. per 
bud 

Per cent 
of buds 
fruitin g 

,----,- --- ,----,----,----,----,--- - ,----.----

Severe pruning. 
Moderate pruning ... . ...... . . .... . . . . 
Light pruning ....... .. ... ..... . ....... . 

6.3"=.3 
7.5"=.3 
6.3"=.2 

54"=1.4 
56"= 1.1 
54± 1.1 

3.8"=. 1 
3.6"=.1 
3.4 ± .1 

46± 1.1 
43± 1.1 
43± .9 

8.8"=.2 
8.9±.2 
7.0±.1 

57±.9 
57± .8 
59±.6 

9.9"=.2 
8.0"=.2 
6.7±.1 

64"=1.0 
58±1.0 
62 "= .8 

7 .2 
7.0 
5 .8 

55 
53 
54 
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in g treatment was a lso lowered so m e what by the presence of scraggly 
bunch es . During th e r em ainder o( th e experim ent, the vines 'which 
have been pruned eith er moderat ely or sever ely have had no consider­
able proportion of scraggly bunch es . Fro m th e point of view of the 
production of a large tonnage of fr uit of hi g h quality from thi s par­
ticular v ineya rd , t h e m odera t e trea tm en t which left 40 hud s p er vine 
ha s been th e bes t trea tm ent throug hou t the four yea r peri od. From 
th e point of v iew of max imum fruit production th e li g ht prunin g treat­
m en t of 60 bud s per v i ne h as b een th e m ost successfu 1. \ iV h ich trea t ­
m ent wo uld prove t he m ore profitabl e w o uld depend upo n the demand s 
of the particular market suppli ed, but in m os t in s tances it is b elieved 
the hig her quality fruit would y ie lc1 t he larges t incom e. A t any rate, 
it require s much less time and troubl e t o harve st th e crop . 

Table XXI present s som e data w hi ch show th e eff ect o f pruning on 
th e individua l bud s of these v in es. ] t is int erest ing t o note that there 
is no con sistent difference betw een th e perce ntage of nodes w hich ac­
tually produce fru iting shoots und er differ ent pruning tr eatments. 
There is a mark ed d ifference in th e fruitfuln ess of th e nod es on th e 
vines receiving the different prunin g tr eatment s. Comparin g th e vin es 
r ece ivin g mod er ate and seve re pruning treatm ents th e nodes of th e 
former out y ield ed the latter in 1926. w ith the r eve r se condition oc­
curring in 1929. Each yea r sin ce ] 926. th e nodes on th e vin es prun ed 
li g htly have produ ced less fruit than hav e th ose o n th e oth er two 
treatments . 

A ny differences in fr uitfuln ess ohserved in 1926 could on ly be due 
to th e difference in t he numbe rs of shoots and blossom clu st er s car­
ri ed by the v in es o r ]Jo ss ibl y to differ ences in the b ehavi o r o f the vine s 
previous to th e commencernent of th e expe rim ent. Thos e vines which 
r eceived moderate pruning prodncec1 cons iderably m o re fruit per node 
tha n either of th e oth er row s, hut th e r eason for thi s diff er ence ha s not 
been det erm ined. 

Differences in prunin g tr eatm ent affect the b ehav io r of the vines 
th e fo llowing yea r. T h e less seve r e th e pruning tr eatm ent th e g r ea ter 
the number of sh oo t s a nd amount of fruit that develop that season, a s 
ha s been obse rved by ](e ffer ( J906) . If the vin es ove rproduce, th e 
quality of th e fr uit is poorer bo th in bun ch cha rac t eri sti cs and in sugar 
content. In th e Co ncord grape (Pa rtridge, 1925 ), it has be en show l1 
that producti on is m a rk ed ly decreased the year foll ovvin g the fir st full 
crop of fruit harves t ed after th e commencement of light pruning. With 
vineyards of weak and moderate v igor, the vines r ece iving the con­
sist ently severe p runing tr eatm ent s actually ove ry ield ed those r ece iv ­
ing less severe p runin g th e fo llow ing yea r. The y ields fr om th e vines 
in th e very v igorous vineyard did n ot show thi s complete r eversal o f 
y ield , although ther e was compa ra ti ve ly littl e difference in their y ields 
after the fir s t harvest. Colby (1925) reports r esult s quit e s imilar t o 
th ose obta in ed in the ve r y vigorou s v ineyard . Th e t ota l growth 0 f 
th e lightly pruned vines, as m eas ured by the Ive ig ht of fresh prunings. 
was very materially r educed during th e first season's growth. The be­
havior of the Mu sca t (of A lexandria), a s reported by Winkler (1927), 
is very different. Her e, th er e is a n incr ea se in v in e growth as well a s 
in y ield , w ith no pruning and a ll th e bunch es permitted to mature. 
H ere, the depre ss ion of g r owth due to h eavy fru iting is less than the 
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depress ion due to severe 
mo st var ieties of America 
in Tennessee and in Mich 
ti o n r edu ces t ot al grow th 
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be intermediate bet,,-een 
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1929 w ith the li g ht pruni 
mod erate pruning and frOI 
vin es r eceiving all types ( 
tili za tion that they r ere iv 
least and the mod erat ely 
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course of change found in 
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re sult s fro m fruit proclll i 

o f fruit. a depress ion of 
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Table XXII.- Fruitfulne: 

3-bud .... . ... . 
7 and 8-bud . 

lO-bud .... 

3-bud ....... . 
7 '1nd 8-bwl . 

lO-bud ... 

8-bud .... 
lO-bud . . . . . . . . . . .. . 

l , lO and 2 15-bud ... 

8-hurl . 
lO-bud .. 

IO-bud .. 
I2-bud . _. 
I5-bud .. 

IO-bud .. 
I2-bud ... . 
15-bud .. . 

Find of canrs 
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depress ion d ue t o sever e pruning. T hi s co ndition is r eve rsed with 
m os t va ri e ti es o f A m erican bun ch g rapes, as shown by K eff er (1906) 
in T ennessee and in IVli chi g an (Partridge, 1925). J-Ieavy fruit p roduc­
tio n r educes to t a l g row th but seve r e pruning in cr eases to t a l gro wth be­
cause o f th e r edu ced fruit producti on . Th e Ca mpb ell Ea rly seems t o 
be interm edi a t e bet ween th ese two ty pes o f vin es . Th e w eig ht o f 
prunings incr eased fro m 2.0 pound s in 1925-1926 t o 2.9 pounds in 1928-
1929 w ith the lig ht prunin g tr ea tment ; fr om 2.1 t o 3.1 pound s with 
mod erat e pruning and fr om 2.1 t o 2.8 po und s vvith severe pruning. Th e 
vin es r eceiv ing all typ es o f prunin g in crea sed in v igo r under th e fer ­
tili za tio n th a t they r ece ived. Th e sever ely pruned vines incr eased th e 
leas t and the m oder a t ely prun ed vin es in cr eased the mos t in vi go r o f 
g rowth. Thi s does not co rr espo nd w ith th e marked in cr ease in vi go r 
o f li g htly prun ed vin es obse rv ed by \ Vink lc r no r does it fo ll ow th e 
course o f chan ge found in Co nco rd . Th e depress io n o f g ro wth follow­
in g severe prunin g seem s t o a hou t equal the depress ion of g rowth which 
r esult s fr o m fruit p rodu cti on . In case o f m ark ed over -producti on 
o f fruit. a depress io n o f g r O\v th is t o b e expect ed fr om the r esult s 
r eport ed by 1\1 ichi ga n g ro w er s. 

Table XXII.- Fruitfulness of Vin,e,s Pruned to Long and Short Canes. 

3-bud ...... . 
7 and 8-bud .. 

.IO-bud . . ......... . 

3-bud ...... . 
7 '1nd 8-bud .. 

lO-bud .. 

8-bud ... . 
10-bud ......... . 

1 , 10 and 2 15-bud . 

J\ in d of can('s 

I 
Severe P run ing 

1 

. . . . . . . . . . . . . . . . . 

Moderate Prun ing 

Nu mber I 
of vin es Yeur 

I 
Lk per 

vme 

4 1926 6 . 7 
1.5 1026 .10 6 
Jl 1926 16 . 0 

---------

-I 
17 
14 

8 
10 
6 

1927 
1927 
1927 

1926 
Hl26 
1926 

6 .9 
7 .8 

10 . I 

18 . 4 
18 .3 
23 . 9 

I 
Oz. per 
bunch 

3 . 4 
5 . 0 
6 . 0 

---

3 . 2 
3 . 6 
4 .6 

5 .9 
5 . 7 
6 .5 

-·------------------------,1-------------

8-bud .... . ... . ... . . ...... . . ...... ... .. .... . ........ . .. .. .. .. .... . 
10-bud .. 

10-bud .. 
12-bud .... 
15-bud . 

L igh t, P runing 

12 
12 

1927 
1927 

1926 
1926 
1926 

.10 . 1 

.10 6 

22 . 7 1 25 .8 
23 .3 

4 .8 
5 . 1 

4 .8 
5 . 2 
5 . 2 

-------_·_-----------_·-----1----- ------------

10-bud .. 
12-bud ... . 
15-bud .. 

14 
!l 
8 

1927 
192 7 
1927 

14 . 1 
14 .0 
15 . 6 

4 8 
5 .0 
4 . 7 
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The Relative Productiveness of Vines Pruned to Long and Short Canes 

A ll the vin es w er e pruned to a few schedules of canes of different 
leng th s in 1926 and 1927, but ther e w er e scarcely enough vine s a vail­
able in the va rious g roup s t o give consist ent result s when the differ ent 
t yp es we r e co mpa red. H owever, the data were consist ent enough t o 
w arrant th e conclu sion that vin es pruned to spurs are less produc­
tive than simila r vines on which short canes are left, and, further , 
tha t vines pruned t o long canes are m ore productive than those pruned 
t o short canes . T hese data a r e g iven in Table XXII. Little differ ence 
is shown betw een th e productivene ss of the vine s pruned t o 8 and 
10-bud canes w ith m odera t e pruning and there are som e inconsist ­
encies each yea r w ith the lig htly pruned vines . Th er e is a g r eat er 
differ ence in prod uctiv eness between vin es pruned to spurs and th ose 
prun ed t o short canes than there is bet ween vines pruned t o short 
canes and those p runed t o longe r ones. 

In genera l, bun ch size fo llows th e course of total y ield in the data . 
T he vines pr uned to the longe r can es averaged large r bunches as we ll 
as a g reater tota l y ield. 

It mi g ht be thoug ht that these differ ences in yi eld and bun ch size 
111 ig ht be due t o di ffe rences in the vigo r of the vin es of the variou s 
g roups . Whil e such differ ences in vigo r do occur , owing t o the small 
number of v in es in these g roups, the r esult s are sim ilar w hen the vines 
a r e subdivided acco rding t o their pruning we ights th e precedin g winter. 
Th e consis t ency of t he res ult s is about th e sam e a s w hen th e vines 
a re lumped t ogether. 

Growth and Yield 

I t has been sho wn by m a ny th at th ere is a r elati onship bet ween the 
to t a l g ro'wth tha t a p la nt m a kes a nd it s fruiting capacity . What form 
a g rowth -y ield curve w ill take depend s upon t he amount of g rowth 
being made by the individuals examined. If the plants a r e of th e lea st 
vigo rous t ype, th e curve w ill m ount const antly a s vigor incr eases . 1£ 
they a re m odera t ely vigo rous, production vv ill ri se v.r ith g rowth up to 
a certa in point and then w ill fa ll off '\vith further a ug m entation of 
g ro·wth. \ i\1 ith ve ry v igo rous ind ividuals, production w ill be decr eased 
as g rowth incr eases. These r esponses depend upon the ch emical com ­
pos itio n of th e plant w hich causes varia tions in g row th a nd is then 
alter ed by th ese changes in g rowth . Thi s was shown t o be the cas e 
w ith the ca rbohydra t e-nitrogen r atio in t omatoes by K raus and Kray ­
b ill ( 1918) and was shown fo r carbohydrat es in v inife ra g rapes by 
M ueller-T hurgau (1898 ). Th e exact shape of the curve and the loca­
ti on of the hig hes t point of produ ctivity w ill be influ enced by sea sonal 
conditions and a lso by the pruning . 

The curves ob ta ined by plottin g the da ta obtained on the relat ionship 
bet wee n the t o ta l y ield of these Campbell E arly vines and the ir pruning 
we ig hts the preceding season , which a r e g iven in Table XXIII , in gen­
era l g ive g raphs of the intermediate type with reductions in productiv­
ity for both th e leas t and m os t vigor ous vines . The maximum y ields 
a r e found in the g roup of vine s w hose prunings we ighed fr om 2.0 t o 
2.9 pounds th e preceding w inter. The obvious conclusion would be 
that any furth er increase in vine growth would be likely to cause the 
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vin es to becom e less produ, 
mor e vigo rous during the ( 
curve has a ltered materi all 
w ere 111 0 re vigorous in 192 
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v igo rous g roups has beer 
sistent enough t o see m sig 

Table XXIII.- The Relation Be 
Fruit Yield; Average Pounds of 

Crop of 
1926 .. 
1927 .. 
1928 .. . 
1929 ... . 

Crop of 

Prunings 

1926 ............. . 
1927 ... . 
1928 .. 
1929 .. . . 

Crop of 
1926 .... 
192 7 .. 
1928 .. 
1929 .. 

I 01 - 0.9 [ 1. 0-

168 (9) 248 
9 .0 (4) 13.4 

l(J.4 (2) 23 .6 
19.8 

113 (5) 16.7 
63 (4) 10 .7 

110 (2) 21.3 
10 .2 ( 1) 168 

8. 1 (5) 11.5 
5.4 (5) 8.4 
7 9 (1 ) 1.5.6 

14 3 

Numbers in parentheses indicate num ber of vin 

thems el ves. The fa ilure of 
their capacity in 1926, 1927 
over effect from their over· 
or to a difference in locatio 
sprin g fros t injury, the gre 
I t is quit e poss ible that all 
r esult. 

About hal f o f t he mos t v 
vineyard w here the site is 
mark ed. U nfavorable seas! 
larly earl y in the season be' 
likely t o r educe th e y ield of 
less vegetative vin es. U nfc 
g rowth conditi ons 'were no' 
t o offer data on thi s point 
much of the increase in pro 
proved fertilizati on and hm 
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v in es t o become less productive. However, as t h e v in es have become 
more vigorous during the cou rse of th e experiment, th e shape of the 
curve has a lt er ed materially, the v ines w ith the maximum production 
were mo re v igorous in 1929 than . in previous years and even in 1928 
there was som e t end ency for thi s swing o f productivity t o become 
apparent . In each group of data, the number of vin es in th e most 
v igorous groups has been small, but th e resu lts have been con­
sist ent enough to seem significant. On ly three exp lanation s sugges t 

Table XXIII.-The Relation Between the Vine Growth the Preceding Season and 
Fruit Yield; Average Pounds of Prunings and Average Pounds of Fruit Per Vine. 

Prunings 1 01 - 0 . 9 1 1.0- 19 1 2 .0- 2 . 0 1 30-3~II4 . 0-49 1 5 . 0-5 . 9 1 6 . 0- 6 . 9 1 70-7 . 0 

Crop of 
1926 .... 
1927 .. 
1928 .. 
1929 .. 

Crop of 
1926 . . ............ . 
1927 .. 
1928 .... 
1929 .. 

Crop of 
1926 .. 
1927 .. 
1928 . . 
1929 .. 

Light Pruning 

168(9) 24 8(16) 250 (14) 20 2 (fi) 
9 .0 (4) 13 .4 (19 ) 15 . 8 (16) 10 8 ( .~ ) 

10 .4. (2) 23 . 6 (15) 27 .4 (19) 28 8(8) 

113 (.5 ) 
6 .3(4) 

110 (2) 
10 . 2(1 ) 

8 . 1 (5) 
5 . 4 (.5) 
7 9 (I ) 

Hl . 8 (10) 23 . .'5 (17) 28 . 5 ( 17) 

Moderate Prunin g 

16 7 (19 ) 20 .4 (14) 17 .4 (8) 
107(12) lJ 3 (19) no (II) 
21.3 (9) 23 0 (20) 20 . 2 (12) 
168 (5) 177(12) 20 5 (24 ) 

II . . S (17 ) 
8 .4(11) 

156(12) 
14 .3 (7) 

Severe Pru ning 

11 7(16) 10 2 (7) 
9 .3 (21) 8 .8 (7) 

17 .4 (21) 17 .4 (11) 
17 . 7 (23) 21.1 (12) 

Numbers in parentheses indicate number of vines in each group. 

20 . 7 (3) 
15 7 (1 ) 
32 . 3 (2) 
28 . 1 (2) 

.S . .5 (2) 

' j j i (2i 
27 .4 (2) 
30 . 5 ( I ) 

10 . 2(1) 8 . 6(1 ) 

T~ i m 30 9 (3i 

li ~ m 7 8 ( I ) 
14 . \) (3) 
20 .0 (5) 17 .8 (1) 

19 . 7 ( 1) 

35 6 (I) 

thems elve s. The fa ilu re of the very vigorous vin es t o produce up t ,) 
their capacity in 1926, 1927, a nd 1928 may have been due to a hold­
over effect from their over-production in 1923, t o seasonal conditio ns, 
or to a differ ence in location in the vineyard which permitted un equa l 
spring fro st injury, the greatest in jury fall ing on t h e strongest vines. 
It is quite possib le that all three factors h ave a part in causing th is 
result. 

About half of the most v igorous vines are at th e no rth end of the 
vin eyard where the site is the lowest and frost injury ha s b een most 
marked. U nfavorable seasona l conditi ons, other than frost, part icu ­
larly early in the season before and during b loom a lso wo uld be mo re 
likely t o reduce the yie ld of the stro nge r vines t o a g reater ext ent than 
less vegetative v ines . Unfortunately, detail ed r ecords of weather and 
growth conditi ons were not kept in thi s v in eyard so it is imposs ible 
to offer data on this point . It is a lso imposs ib le to determine how 
much of the increase in productivity in this vineyard is due t o its im­
proved fertilization and how much is due t o its recovery from over-
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production. Of th e thre e factors m enti oned , the effect of previou s 
over-production is probably th e least, although it is reported to be 
charact erist ic o f the variety for it to suffer ill effect s from excessive 
yields for several year s after th e over-producti on. 

The data r elating t o the average number o f ounces per bunch on th e 
vines of different g rowth classes, Table XXIV, fo llow the tr end of 
total yield fairly close ly. If the largest bunches ar e not found on the 
vin es with th e larges t production, the point o f maximum production 
is usually in a n eighboring g rowth class. Thi s r elationship between 
bunch size and t otal y ield is s imilar t o the data presented previously 
on cane performance. 

As has been previously m entioned, shoots are oft en broken from 
canes during th e g r owing seaso n by accid ents of various sorts , and 
shoots frequ ently fail t o g rmv for var ious r easons . In order to a void 
these sources of error as much as poss ible, and to secure a fi g ure that 
\,vas more indicative of the development o f the primordia of the in -

Table XXIV.-The Relation Between the Vine Growth the Preceding Season 
a.nd Fruit Yield ; Avera.ge Number of Ol1nCeS Per Bunch Produce-d by Vines of 
Differing Vigor. 

_ ___ p_ru_n_ill_gs ___ --'-l_o_. _1-_0_9--,--1_1_. 0_-_1_. !l_ l 2 . 0- 2 . 9 i 3 . O- :l() I 4 0- 4 9 1 5 0- 5 9 6 0- 6 9 1 7 .0- 7 . 9 

Crop of 
1926 . . . . . . ... . . 
1927 . . 
1928 .. . .. . ... 
1929 .. 

Crop of 
1926 .... 
1927 . . 
1928 ... . 
1929 . .. . 

Crop of 
1926 . ... 
1927 
1928 .. 
1929 .. 

. . . 
. .. . 

3 8 (9) 
3 . 7 (4) 

. . . ... 4 2 (2) 
. . 

4 3 (5) 
4 . 1 (4) 
5 . 4 (2) 
3 9 (1) 

3 . 5 (5) 
4 . 1 (5) 
6 . 0 ( I ) 

Li p;h l Prunin g 

I 
' .4 (10) I 6 . 0 (14 ) .5 6 (6) 
4 9 (19 ) 4 9 ( 16) 4 . 5 (.5 ) 
5 0 ( Iii ) .'i 6 (19) 58 (8) 
4 .3 (10) .53 (17) .5 7 (17) 

Moderate Pruoing 

5 7 ( L9 ) 6 4 (1 4) 5 6 (8) 
4 9 (12 ) 5 7 (19 ) 4 7 ( I I) 
6 . 2 (9) 6 6 (20) 6 5 (12) 
5 6 (5) 6 .4 (12) 6 . 7 (24 ) 

Severe Pruning 

5 .3 (17) 4 .!l (16) 5 6 (7) 
4 .5(1 1) 4 .8 (21) 4 .3 (7) 
5 . 8 (12 ) 6 . 5 (21) 6 .3 (II ) 
5 .8 (7) 6 7 (23 ) 7 . 2 (12) 

Numbers in parenth eses indicate number of vines in each group. 

.5 .3 (3) .. ... . . .. 
6 . 8 (1) 4 . 8 (2) 5 0 (1 ) 
6 .3 (2) 5 . 5 (2) 
5 .3 (2) 5 9 (1) . . .. . . . 6 9 (1 ) 

4 8 (2) 
5 . 0 ( I ) 4 . 1 (1) 
5 9 (5) 
7 5 (3 ) 6 .9(3 ) 

3 6 (2) 
4 6 (2) 3 7 (1 ) 
6 . 6 (3) 

. '7 :5 (1) 7. 8 (5) 

fl o r escences, th e average number o f bunch es produced by fruiting nod es 
was calculated. The data are tabulated and prese nted in Table XXV. 
No calculat ion s were made on the 1926 crop because noda l record s 
w er e not made for all the vines, as was m ention ed previously. Ther e 
is much le ss variation in the numb er of bunches per fruiting node than 
th ere is either in t otal production or in bunch w eight. The maximum 
production of bunches p er fruitin g nod e t ends to occur on m or e vigo r ­
ous vines than does the largest t o tal production or the heavies t bunches . 

FRUITING HABITS AND 1 

On the whole , the data 1 
tion betw een growth and yi 
co rd (Partridge , 1925). 1)1 

the coefficient of corre latio 
from yea r to yea r, s ho\V in ~ 
approximating a straight lin 
betw een the growth and yiE 
in th e case of th e seve re 1 v 
moderat ely prun ed vin es h; 

The Relationship Betweer 
and T 

The production of a vin e 
ber of bun ches which it proc 
numb er of bunch es is largel 
in g tim e because mos t , if J 
capable of produ cin g bunch 
season and pass th e w inter iJ 
cann ot be increased to an y 

f requen tly r educed by fr~ ~ 
di sease. Clust er s are someti 
the yo un g shoot are very UI 

ha ve bee n obse rv ed to fail' 
fruit 0 11 Concord vine s. Th( 

The w eig ht that a bunch ; 
berries that are produced ir 
th e berries varies somewh al 

Table XXV.-The Relation B 
and Fruit Yi.eM; Ave-rage Numl 
Vines of Differing Vigor. 

Crop of 
1927 .... 
1928 ... 
1929 . . 

Crop of 
1927 .. . . 
1928 ... . 
1929 ... . 

Crop of 
1927 .. 
1928 .. . 
1929 . .. . 

Prullings I 0 1- 0 ~ 1 10- 1 

1.5 (4) 16 ( 
22(2) 23 ( 
1 8 ( I ) 20 (. 

15 (.'i ) 17 ( 
2 3 (1 ) 24 ( 

2 1 (' 

Numbers in parentheses indicate number of vine 
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O n th e whole, th e da t a p r esen t ed show a less con spicuo us co r r e la­
t ion be tw een g r owt h and y ie ld in th e Campb ell Early t han in t he Con ­
co rd (Partridge, 1925) . D ur in g th e ent ir e co u r se o f t h e exper im en t . 
th e coe ffi c ient of co rr ela ti on betw een g r owth and y ield has increa sed 
fr om y ear t o y ear, showing that it s r egr ess ion cu rve is more n ea rly 
approx im a t ing a s tra ig h t lin e. T h er e is a con siderab ly la r g e r coe ffic ient 
betw een th e growth and y ield o f t he li g ht ly pruned v ines than th er e is 
in th e case o f th e sever e ly p ru n ed v ines each o f t h e fou r years. T h e 
m oderate ly prun ed v ines h ave interm ed iate va lu es. 

The Relationship Between the Total Number of Bunches Produced 
and Their Average Weight 

Th e production of a vi ne m ay b e r eso lved into two factor s, th e num­
ber of bun ches \\'h ich it produces a nd th e we ig ht o f th ese bunches. Th e 
n umber o f bunches is la rge ly, but n ot complet ely, det ermined at prun­
in g t im e becau se m os t , if no t a ll, of th e clus t er-pr imo rd ia w hich a r e 
capable o f produ cing bunches of a ny s ize are develop ed th e precedin g 
seaso n and pass th e w inte r in th e do rma nt bud . 'Th e number o f bunch es 
cannot be increased t o a ny g rea t degr ee in th e sp r in g, a lthoug h it is 
fr equently r ed uced by fr os t s a nd insec t a ttack s and so me t im es by 
di sease . Clus t e r s a r e som et im es a bscised if th e nutr itiona l cond it ion s in 
th e youn g shoo t ar e ve r y unfavor a ble. :lVIan y clu ste r s o f b losso m bud s 
ha ve been obse rv ed t o fa il t o deve lop fu llowing an over-product ion of 
fru it on Concord vin es . Th ey dr ied up a nd w er e ab sci sed. 

T he w eig ht tha t a bun ch a tt a in s depend s largely upon th e number o f 
berr ies that are p r odu ced in it (Co lby a nd T uck er. 1929). Th e size o f 
th e ber ries va r ies som ew ha t fr o m clu st e r t o clus t e r a nd fr o m vine t o 

Tab-Ie XXV.- The Relation Between the Vine Growth the Preceding Sea son 
and F ruit Yild d; Ave-r a ge Number of Bunches Produced Per Fruiting Node by 
V ines of Differing V igo r. 

Pru nings 1 O. 1- 0 . 9 1 I. 0- 1. 9 1 2 0- 2 . 9 I 3 0- 3 9 I 4 0- 4 9 I 5 0- 5 9 I 6 . 0- 6. 9 I 7 . 0- 7. 9 

I 
Crop of 

1927 . _ 
1928 .. 
1929 . . 

......... . .... ... 15 (4). 1 6(19) 

Crop of 
1927. 
1928 ... . 
1929 .... ... . 

Crop of 
1927 
1928 . . 
1929 .. 

20(2) i ~ ml 

1. !i (4) 1 6 (12 ) 
2 2 (2) 2.3(9) 
1.8 (I ) 2 0 (5) 

15 (5) 17 (1 1) 
2.3 (I ) 2.4(12) 

2 . 1 (7) 

Ligh t P runing 

16(16) 
2.2( 19) 
2 0 ( 17) 

15 (5) 
2 .2 (8) 
2 0 (17) 

Moderate P runi ng 

1 6 ( 19) 1. 6 (1 1) 
2 .3 (20) 2 .2 (12) 
19 (12) 2 .0 (24) 

Severe P runing 

1 7(2!) 19 (7) 
2.3 (21) 2 .3(1 1) 
2 . I (23) 2 . 1 (12) 

N um bers in parentheses indicate number of vines in each group. 

1 8( 1) 
2 .3 (2) 
2 .3 (2) 

17 (1) 
2.3 (5) 
2 .0 (3) 

19 (2) 
2.2(3) 
2 .3(5) 

16 (2) 
2 .0 (2) 
1 9 (I) 

2 .0 (1) 

2 .8 (3) 

17 (1) 

2 . 1 (1) 

1 6(1) 

2.4(1) 

...... .. .. .... . 
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v in e, but the variations are not very large when expr essed on a per­
centage basis. The number of berri es in the cluster fl uctua t es much 
more w id ely, variations of 100 or even 200 per cent being the rule 
rather than the excep tion. The fac t ors that influence the number of 
berr ies in the clu ster are of cons iderable in terest because they not alone 
affect the total yie ld but they a lso influence marketability. 

The number of berri es in the cluster depends upon th e number of 
blossoms that are differentiated from the cluster primordia and by the 
number of the se blossoms that set fruit. Both of these functions of 
the vine take place entirely in th e spring. However, blossom -bud dif­
ferentiat ion is profound ly influenced by the vine conditions the pre­
ceding season as well as by event s during the current season becau se 
the latter are controlled hy the former to a cons iderable ex t ent. 

Table XXVI.-Average Number and Weight of Bunches Produced by Vines with 
Various Yields. 

Pounds fruit 

0 . 1- 4 .9 . 
.50- 9 .9 . 

10 .0- 14 .9 . 
15 .0- 19 .9 . 
20 .0- 24 .9 . 
25 .0- 29 .9 . 
:30 .0-34 .9 
35 .0-39 .9 . 

0 . 1- 4 .9 . 
5 .0- 9 .9 . 

10 0- 14 .9 . 
15 .0- 19 .9 
20 .0- 24 .9 . 

5 .0- 99 
10 .0- 14 .9 . 
15 .0- 19 .9' .... 
20 .0- 24 .9 . 
25 .0- 29 . 9 . 
30 .0- 34 .9 . 
35.0 -39 .9 . 
40 .0- 44 .9 

5 .0- 9 .9 . 
10 .0- 14 .9. 
15 .0- 19 .9 . 
20 .0- 24 .9 . 
250- 29 .9 . . . . 
30 .0- 34.9 ... . 
35 .0- 39 .9 ... . 

Light pruning 

Number I Number I Oz. per 
vines bunches bunch 

15 
14 
:\ 
2 

2 I 
9 

17 
18 
2 

15 
14 
12 

I 
1 

1 
6 

15 
]8 
5 
3 

22 
57 
55 
74 
70 
80 
9:\ 

9 
31 
46 
.53 
64 

52 
00 
72 
76 
89 
95 
96 

57 
61 
75 
76 
89 

100 

5 .8 
3 . !i 
5 .3 
.5 0 
.5 .8 
G 0 
6 . 1 

2 .9 
4 . 6 
4 . 7 
5 . 2 
5 . I 

4 .5 
4 . 6 
5 . 1 
5 . 6 
5 .8 
6 . 1 
6 .8 

3 9 
4 .7 
4 .8 
5.7 
5 . 6 
5 .9 

Moderate pruning Severe pruning 

Number I Number I Oz per 
vines I bunches bu'nch 

Number I Number I Oz. per 
vines bunches bunch 

Crop of 1926 

2 12 1.9 8 14 2 . 6 
7 30 5 . 1 13 27 4 6 

II 36 5 .8 16 36 5 . 4 
II 51 5 . 0 7 44 0 .3 
10 .5!i 

"I 
2 50 7 .5 

7 05 o 7 1 72 5 .8 

Crop of 1927 

2 11 2 .9 6 17 3 .5 
20 29 4 .8 28 28 4 .5 
23 35 5 .4 12 39 5 . 2 

;{ 40 6 .3 I 58 5 . 6 

Crop of 1928 

3 35 4 .5 0 28 5 . 1 
7 35 0 .2 13 30 6 .0 

10 49 5 .9 ]5 43 6 .7 
14 55 6 0 14 53 6.6 
9 63 7 .0 
5 75 0.8 

. . ... .. ..... . .. . ..... . . . 

Crop of 1929 

1 39 3 9 1 24 0.4 
8 35 5 .8 13 36 5.9 

18 45 6 . 4 13 39 7 . 1 
14 53 6 .8 16 49 7.1 

:3 60 7 . I 5 56 7 . 6 
:3 64 7 .8 
1 78 7 . 6 

FRUITING HABITS AND I 

The data from these Cal 
Table XXVI to show the r 
weight of bunches has upo 
pounds of fruit harvested f 
bunches and their average \' 
mum yields, it is necessary 
heavy bunches. From the 
number of bunches on the v 
and that there is a close pm 
mining the number of bune 
bunches on each vine. 

On rearranging the data, 
depend upon the number of 
there is very Ii ttl e correIa h 
numher of bunches and thei 
tain types of pruning there 
indicated, but their significc 

It is evident that if a vinE 
produce many as ·well as h 

Table XXVII.-Average Weigh 
r\ 

Number bu: 

H 9 
20- 39 . 
40- 59 . 
60- 79 . 
80- 99 . 

1- 19 . 
20- 39. ...... . ... . ...... . . . 
40- 59 . 
60- 79 . 

20- 39 . .............. .. . 
40- 59. ................. . . . 
60- 79 . 
80- 99 .. .. . .... . .... 

100- 119 .... . ..... ..... .... 

20- 39 ..... 
40-59 ..... 
60- 79 ... . . . ... .. .... . . . ..... . . 
80- 99 . ... .. . ..... . . . ........ 

100- 119 .. .. ........ ............ . .. 
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The data fr om these Ca mpbell E arly vines have been arranged in 
T abl e X X VI t o show the relative effe ct that number of bunches and 
w eight of bunches has upon th e t otal production. A s the number of 
pounds of fruit harves t ed per vine increases , both the number of the 
bunches and their averag e w eig ht incr eases . In ord er t o achieve max i­
mum y ields, it is necessary for th e vine t o produce ·a large number of 
heavy bunches . F r o m the da t a just pr esented, it appears that a s the 
number of bunch es on th e vin e increases, their average w eight is larger 
and that there is a close pos itiv e a ssociation betw een the factor s deter ­
mining the number of bunch es and those controlling the w eight of the 
bunches on each vine. 

On r earrang ing th e data , a s in T able XXVII , making the divisions 
depend upon the number o f bunch es produ ced per vine, it is seen that 
ther e is very littl e correla ti on, either positive or negative, between th e 
numb er of bunches and th eir average we ight. In so me years, with cer ­
ta in t ypes of pruning th er e a re s li g ht pos itive or negative correlations 
indicated , but their s ig nifi cance is questionable. 

It is evid ent that if a vin e is t o m ak e a notable y ield of fruit , it mu st 
produce m any a s w ell as heavy bunches . \i\l hen bunches are few a nd 

Table XXVII.-Average Weight of Bunch Produced by Vines Carrying Different 
Numbers of Bunches. 

l-l 9 
20- 39 . 
40- 59 . 
60- 79 . 
80- 99 . 

1- 19 . 
20- 39 . 
40- 59 . 
60- 79 . 

20- 39 ... .... . . 
40- 59 .... . . . . 
60- 79 .. . 
80- 99 ........ . 

100- 119 . . ... . . 

20-39 .... . 

Number bunches 

40- 59 . . . . . . . . . . . .. . . . . .. . . . . . . . . . ... . . . . 
60- 79 .... . ........ . . . . . . . .. . . . .. .. . . .. .. . . 
80-99 .. . .. .. ..... .. . 

100- 119 ... . ... . .... . . . 

Crop of 1926 

Crop of 1927 

Crop of 1928 

Crop of 1929 

Ounces per bunch 

Ligh t I Moderate I Severe 
pruning pruning pruning 

7 1 ( I ) 
r; r; (2) 
.r;r; ( II ) 
!) 2 ( 18) 
5 . 0 (16) 

2 .9 (2) 
4 9 (1 2) 
4 9 (28) 
4 8 (6) 

5 .0 (3) 
5 .5 (25) 
5 . 4 (18) 
5 2 (2) 

5 0 (4) 
5 .4 (28) 
5 . 1 (14) 
5 .4 (2) 

:U (3) 
5 7 ( 16) 
6 . I (19 ) 
5 9 ( lO) 

4 4 (4) 
5 2 (37) 
5 2 (7) 

.')8(11) 
6 6 (20) 
6 .5 (16) 
6 .4 (1 ) 

6 . 4 (1 0) 
6 5 (29) 
6 .6 (9) 

3 0 (7) 
05 . 1 (2 7) 
.5 6 (12 ) 
5 .8 (1 ) 

3 8 (6) 
4 6 (33) 
4 9 (8) 

5 .9 (20) 
6 . 6 (26) 
5 . 7 (2) 

6 .8 (20) 
6 .9(27) 
6 7 (1) 
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small , th e yie ld is very s m a ll. Vin es hav ing l1l oderate y ie ld s 111;:ty have 
a large numbe r of sm a ll bun ch es . a s 11l a ll numhe r of la rge hunch es or 
~ m.oderate numbe r of medium s i7-ed hunches. In thi s v in eyard th e r e 
IS httl e or no co rr ela tio ll be t\V ee n the s i7-e a nd llllmb er o[ hUll ch e.s 
produced per vin e. 

T he weight w hich t h e hun ch es \\'ill atta in upon ;:t ny v in e is profoundl y 
il:AueI?ced by event s in the spring. HO\\"eve r. t he nu tr itio n;:t l condi ­
tIons.111 th e ea rl y spring a r e large ly pr eclete r m in ecl hy t he he hav ior o i 
the V1l1 e th e preceding season. H a vin e ove r -p r oduces, there 'will b e a 
small er supply of carbo hy drates sto r ed in it s tissu es. If it is weak 
~h~r e is littl e chance th at th e frui t in g can es w ill have t h e ch a r acte r­
IStiCS th at are associated 'wit h th e procluct ion of th e h eav iest bunch es. 
The po t entia l. fru it in g capaciy~T o f t h e vine may he lost 10 a g r eat degree 
by th e se lectIOn o f poor fn11 tlllg can es. h y un i a vorahlc wea t h e r e1u ri ng 
the I?l<?om, o r by the remova l o f too m a ny o f the fruit ing nod es. Pro­
ductiVity can be. bui lt up to a certa in degr ee but not to a nyt.hin g Iik:c 
th e exten t th a t It may b e red u ced. 

By grouping th ose v in es wh ich \\" e r e p run ed to (JO nod es eac h a nd 
~vl:o se pr<?ductio n in ]929 was cha r actcr i7-ed by heavy an d li g h t bUll ches . 
It IS pOSS ible t o contras t the two g r o up s o f: vin es . Th ese elata. Tab le 
XXVII~, indicate that und ~ r t h e u n i fo rm prunin g tr eat m e nt g ive n 
these V111 es, the ave r age weights of th e hun ch es proc1uced are rath e r 
close ly related t o th e total a m oun t of g rowth. as 1l1 cas ured 1)\· t h e 
pruning we ig hts the preced in g 'w inter 0 f ] 928- 1929. 1 t is cv ident that 
t?ose vine ~ producing la r ge bun ches in 1929 had not procluced exces ­
SIve cr ops 111 1928 becau se not a s in g le v ill e ill the group produced as 
much as five poullds 111 e r e than th e p lot average. Til yi e \\" () i th e vi 0'0 1' ­

ou s growth th ese vine s we r e m ak ing. th ese y ield s canll ot h e co n s id ~recl 
t o be more than mocl e r ate. Those v ill es whi ch produ ced li g h t bunch es 

Table XXVIII.-The Production of Vines Yielding Heavy and Light Bunches in 
1929; Vines Pruned to Gil Node::;. 

Vine 
Ollncps 

per 
hunch 

Numlwr 
of 

bunches 

Pounds I Poullds 
frllit nrullillgs 
1929 1928- 1929 

Pounds 
ffllit 
102 1{ 

Pounds 
prunings 
1027- 1928 

-_·_----------------1------ - __________ _ 

8- 4 . 
8- 7 ... 
8- 15 . . 
8- 20 . . . . 
8-28 .. . 
8-33 . 
8-38 . . 
8-39 . 
8- 41. 
8-50 ... 

7 .2 
6.4 
6. 7 
6.0 
0 1 
tll 
6. (j 
6 .2 
6.4 
6. 4. 

61 
74 
72 
83 
43 
66 
6(j 
72 
77 
74 

27 .4 
29 .4 
29 .9 
3:) . 6 
[6.3 
25 . I 
27 . 1 
27 .8 
30 . 7 
:30 .4 

3. fi 
2 . 7 
2 (j 

7.3 
2 :3 
:3. 4. 
2 .9 
:17 
:17 
:3.7 

27 . R 
23 .8 
24 . :3 
270 
2.5 . 1 
:3 1 8 
24 .0 
2.5 . :) 
26 .8 
:lO . [ 

5 5 
4 4 
2 . 1 
. 5.0 
1.4 
3. I 
2 6 
3. 2 
2 .0 
2. 9 

-------- - --- --------1----- -----_________ _ 

8-13 . 
8- 14 . 
8- 16 .. 
8-17 . . 
8- 19 . 
8-21. 
8- 29 .. 
8-32 .. 

Plot average ... .. . . .. . .. . 

4. .3 
4 .4 
4.5 
4:3 
3 .9 
3 .2 
3 .8 
4 .3 

7(j 
.57 
88 
7.3 
.57 
77 
92 
75 

20 .5 
I .'i.) 
24 . 7 
19 . . 5 
]3 . 7 
15 .4 
22 .0 
20.4 

1.7 
1.7 
1. 7 
1.8 
1 2 
1.1 
1. 2 
2.S 

2.'i . :) 
23 . 7 
14 . 7 
22 .0 
21. 7 
14 .8 
] 7.2 
20 . 6 

1. 8 
1.4 
1.3 
1.6 
0. 8 
1. 0 
o 9 
I 7 

5 .3 -~--25-.-1 ' - - 2-.9---2:----2-.5 

FRUITI G HABIT S AND 

in 1929 made mu ch Jess g r 
hunches . \lVhil e the prodt 
duction of tho se that. y iel( 
much less. Conside rin g tl­
n early ove r -p rod uced in It 
obtained when lik e data a r 
a nd the conclu sio n s a r e cc 

B y g ro uping tho se v in e 
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ti o n wit h the behavior of 
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numbe r of bunch es rather 
a weak g rowth t o produce 
m o r e except ions than ap 
m a rk ed contrast found be 
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show ed a much la r ge r pe 
diffe r ence in the number ( 
ent upon the p ercentage 0 

ence is undoubtedly due t 
of product ive and non-pro 
duct ion of bunches. 

XXIX.-The Production of Vir 

8- [6 .. 
8- 18 .. 
8- 27 .. 
8- 29 . . 
8- 3!.. 
8- 34 .. 
8- 36 . 
8- 37 .. . 
8- 46 .. 

8- 4 .. 
8- 5 .. 
8- 8 . . . 
8- 14 . . 
8- 19 .. . 
8- 25 .. . 
8- 28 .. 

Vin e . 

Plot average . ... . ....... . 

hu 

It is rather surpri sing t( 
tween the average weight 
the vine than there is bet 
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in 1929 made mu ch Jess g row th in 19..28 th a n did tho se prod ucing heavy 
bunch es . \ iV h il e th e product ion of th ese vin es was less than the pro­
duction of tho se that. y ielded Jarge bunch es in ] 929, the ir growth was 
much less. Con sid ering the difference in th eir vigor. th ese vin es more 
near ly over-produced in 1928 than did th e other s . Similar r esult s a r e 
obtained wh en lik e data a r e co mpi led for th e other pruning treatment s, 
and the conclusions are confi rill ed. 

By g rouping th ose vines toge th er that produc ed a large number of 
bunches in 1929 and th ose that produc ed a sm a ll nu mber of bunches 
in anoth er group. a s in Table XXI X, it is see n that ther e is less correla­
t ion with th e behavior of th e v ine the preced ing season. There is a 
certain t end ency for vines mak ing strong growth to p r oduce a la rge 
n umber of bunch es rather t han a small number, and for v ines making 
a weak gro\Vth to produ ce a sma ll number. How ever. there are many 
m or e exceptions than appea r ed in the p receding tab le. T h e m os t 
ma r k ed contrast found between th e vines produ cing large and small 
numbers of bunch es is in th e p ercentage of nodes not producing ;:t 

shoot. Those vines wh ich y ielded m any hunch es had r elatively few 
nod es w hi ch did not grow while those that produced few bunches 
showed a much la rge r percentage of dormant o r injured bud s . Th e 
difference in the number of bunch es produced is not entirely depend­
ent upon the p er ce ntage of nodes prod ucing shoot s . som e of th e differ­
ence is undoubted ly due to a chance se lect ion of varying propo r t ion s 
of productive and non -productiv e canes which also affects the pro ­
duction of bunches . 

XXIX.- The Production o f Vine s Yielding Many a n d F ew Bunches in 1929; V ines 
P r une d to 60 Nodes. 

Per cent 
Number Oun cCR of Pounds Pounds PoundR Pounds 

\'in e of pcr nodes frui t prunings fruit prunings 
bunchCR bunch producing J!l2!l 1 !l28-J!l20 1!l28 1927-1 !l28 

shoots 

8- 16 .. 88 4 .5 61l 24 .7 1.7 [4 . 7 1. 3 
8- 18 .. (,) 8 5 .0 68 30 .8 4 .3 21.4 3 .5 
8- 27 .. 89 .5 1 70 28 .6 2 .8 31.6 19 
8- 29 . !)2 3 .8 72 22 .0 1. 2 17 . 2 o 9 
8- 31.. 108 5 . 6 80 37.9 3 !J 19 . 6 2 . 1 
8- 34 .. 98 .5 . 0 80 30 . 7 3 . 6 32 .0 2 . 6 
8- 36 . . 89 4 .8 73 26 .7 3 .0 19 . 6 1 8 
8- 37 . 90 5 . 6 71 31. 5 3.8 31. 7 2.3 
8- 46 .. . . . . . . . . . . . . 108 5 .2 72 35 .3 3 .2 25 .0 2 . 6 

------------------

8- 4 . . 61 7 .2 60 27 .4 3 6 27 .8 5 .5 
8- 5 . . 55 5 .5 65 19 . 1 2 . 2 24 .3 2 .5 
8- 8 .. 62 4 !) 70 J8 .8 1 6 217 2 .3 
8- 14 .. 57 4 .1 60 1.5 .5 1.7 23 . 7 14 
8- 19 .. .5 7 3 .9 62 13 . 7 1 2 21. 7 0 .8 
8- 25 . . 65 .5 . 2 72 21. 3 2.4 22 . 7 1.5 
8- 28 .. 43 6 . 1 42 16 .3 2 .3 25 . 1 1.4 

------------ - - - - -----

Plot average . 76 5 .3 68 25 . 1 2 .9 26 .3 2 .5 

It is rather surpns1l1g to observe that there is a closer re lation be­
tween the average weight of the bunches and the past performance of 
the vine than there . is between it s past behavior and the number of 



44 M ICHIGAN TECHNICAL BULLETIN NO. 106 

bunches that is produced on vines pruned to equal numbers of nodes. 
However, the Campbell Early t end s to produce about the same numb~r 
of bunches per shoo t in any particular season, as has been shown 111 

the data presented in Table XXV. This number is not influenced to 
any g reat degree by the vigor of the vine's growth. 

The Influence of Pruning on the Specific Gravity of the 
Extracted Juice 

The quality of g rapes depends upon their flavor a~1d the sugar con­
t ent of the juice as well as upon th e appearance and Slze of the bunches 
and berries. During the harve st of 1927, representative samples of 
grapes were t ak en from each vine and Brix hydrometer readings ~ere 
made of th e juice . The g rapes v,Ter e fir st crushed and then suffiCIent 
juice was squeezed through a doubl e thickness of muslin t o float the 
hyd rometer . E nough g rapes 'were used to obtain th e juice with slight 
pressure, w hich, of course gives a sample higher in sugar than wou.lel 
a complete extraction. This method is not as accurate as an analYSIS, 
but it has the advantage of speed. This test does serve t o disclose 
large variations in sugar content, as is eas ily confirrr:ed by a con:­
parison of the flavor of samples with high and low readmgs. The f.nut 
was harvested each day from approximately equal numbers of vme s 
r eceiving each pruning treatment to avoid variations due t o increas ing 
maturity during the picking season. 

The significance of hydrom et er r eadin gs of grape juice, which meas­
ure the t otal solids disso lved in the juice has been questioned by Cald­
well (1925). His analyses V,Tere made o.n a large. number of. va:ieties 
of O"rapes which have a varying proportIon of theIr total so lIds m the 
for~1 of sugar. A large commercial company manufacturing Concord 
g rape juice has determined t o th eir satisfaction that .th~ hydromet~ r 
r eading is suffi ciently accurate to permit the use of th1 s 111strument m 
th eir plants to secure a reasonably uniform produc~. They have ~1a(~ e 
many check analyses and th e perc entage of sugar m th e total solIds IS 
reasonably uniform. Consequently, thi s t es t has been considered ac­
curate enough to bring out any material variations in maturity and 
sugar content that may occur. 

As will be noted in the data presented elsewhere, Table XX, the crop 
of 1927 was the smalles t of the four harvested during thi s experiment. 
The quality of the fruit. "vas e.xceptionally good, and. the av~rages are 
probably high er than 111 o rdmary years. The Bnx r ead.111gs were 
correlated to the severity of the pruning. The average r eadmgs were: 
li g h tly pruned vines, 16.6 ° -1- .08; m odera t ely prun ed vines, 16.9° -I- .08 ; 
and severely pruned vines 17.1 °-1- .07. The greater tl; e nymber .O! buels 
left per vine, the small er the percentage of total so ltds 111 the JUlCe .. 

The ave rage production of fruit per vin;e also var.ies with the seventy 
of the pruning. In 1927, the a ve ~'age Yleld per v111.e was 13.7 pounds 
with light pruning, 10.1 pounds wlth moderate prunmg and 8.7 pound s 
with sever e pruning. Table XXX was prepared to show what effect 
varying yield s might have upon the Brix rea.ding under the same P!ur: ­
ing treatments. The results are n<;>t consIst~nt, however, and It . IS 
impossible to determine whether frUlt productIOn. has had any. de~l11te 
effect upon the reading. In general, however, WIth equal frUlt YIelds, 

FRUITING HABITS AN) 

the same superio rity in 1 
the severely pruned vine 
entirely to the smaller yiE 

Table XXX .- The Relati, 

Poun( 

1- 5 . 
6- 10 ..................... . .... .. 

11- 15 ..... . . . . . . .. . 
16- 20 . . . . ...... ... . 

Numbers in parentheses indicate the numb 

Table XXXI was prep 
mig ht exist betwee n the 
ing we ights and the Bri) 
light pruning, there is a t 
of g rowth increased but 
r ever sed. The lowest fi. 
than the corresponding 

Table XXXI.-The ReI 

Pounds 

Less than 2 .. 
2- 3 .9 .. . ..... . 
4- 5 .9 .... . . . . 

Numbers in parentheses indicate the numb 

These tendencies mayor 
s ible that in a yea r of lar 
of the juice might occur 
and which could be r elate 

I 'h ere were considerab 
of the fruit between cliffe 
cannot be correlated wit 
of vine growth. There i 
the pruning is more seve 
in this pruning block , fo 
pruned row until the las t 
on the o ther rows sho\\ 
fewer of them. 

T here are rather marke 
of the varieties of Ameri 
ing differences in the cul1 
have not altered their p: 



FRUITING HAB ITS AND PRUNING OF CAMPBELL EARLY GRAPES 45 

the same superiority in t h e quali ty of the juice noted on the part of 
the severely pr uned vines is again observed, so t he r esult is not due 
entire ly to the smaller yields of fru it . 

Table XXX.- The Relation Between Fruit Production and Brix Reading. 

Light Moderate Severe 
Pounds fruit pruning pruning pruning 

--- - --

1- 5 .. . . . 16 .9 (2) 16 .5 (2) 17 . 1 (9) 
6- 10 ..... . 16.9(9) Hu) (24) 17 .2 (27) 

11- 15 . . .. ... . . . ... . ... .. . . .. .. . 16 .5 (20) 16 .9 (21) 17 .3 (10) 
16- 20 . . . . .. . .. . .. .. . .. .. . ... . . .. . 16 .5 (17) 17 .5(1 ) 15 6 (1) 

Numbers in parentheses indicate the number of vines in each group. 

Table XXXI was prepared to exhibit any dec ided relationship that 
m ig ht exist between the amount of vi ne growth, as m easured by prun­
ing weights and t h e Brix readings . The data are inconclusive . With 
light pruning, there is a tendency for t h e reading t o ri se as the amount 
of growth increased but w ith the severe pruning this slight trend is 
reversed. The lowe st figure in the sever ely pruned g roup is la rger 
than the corresponding largest figur e for the li g htly pruned vines. 

Table XXXI.- The Relation s,e<tween Vine Growth and Brix Reading. 

Ligh t Moderate Severe 
Pounds prunings p runing pruning prunin g 

-----------------------------------------------------1---------------
Less than 2 . . . . . . 
2- 3 .9 .. . 
4- 5 .9 .. . . . . . 

Numbers in parentheses indicate the number of vines in each group. 

LB .4 ( 17) 
J 6 . 7 (27) 
16 8 (-I ) 

16 8 ( 11) 
Ili .9 (:)2) 
16 8 (5) 

17 . 2(12) 
171 (32) 
17 .0 (3) 

Th ese t endenci es mayor may not be significant. However , it is pos­
s ible that in a yea r of larger production, differences in th e composition 
of the juice m ight occur w hich would be of commercial s ignificanc e 
and which could be re lated to th e vigor of the vine g rowth. 

There were cons iderable d ifferences in th e degree of the matnrity 
of the fruit between differ ent grapevine s at harvest, but the differences 
cannot be corre lated wi th either total' fr uit production o r the amollnt 
of vine growth. T here is a tendency for the Brix reading to rise as 
the pruning is m ore severe. This is believed t o be a r egular concli'.:ic n 
in this pruning block, for it is u suall y necessary to leave the l:glrLly 
pruned row until the last to avoid picking immature fruit . So me vines 
on the other rows show thi s sam e delayed matur ity, but there are 
few er of them. 

Discussion 

There are rather marked differences in the growth and fruiting habit s 
of the varieties of Amer ican bunch grapes. These call for correspond­
ing differences in the culture and pruning of the vines. Many gro'wers 
have not a ltered their practices to conform to these variations, with 
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th e r esult tha t they have not secured the bes t r esults w ith som e kind s 
?f g:r~p es. T~l e .Concord is th e variety m os t widely g r o wn and m ost 
iamllIar to MIChI gan vineyardi st s and m ay be u sed as a basi s of C0111 -
parison. 

The larg~r th e d iamete r of th e shoo t s g rown on Campb ell Early, a s 
n;e.as~lred 111 th e fa ll .a ft e r th e harvest , th e g r eate r their production. 
1 hIS IS not th e case w Ith Conco rd or 1\1oor e Early. w hich produce their 
bes t bunches o n shoo t s of a mod erate size . Th e culture o f the Camp­
hell Early must b e ada])ted t o secur e m or e Vio'01-0 US shoot o' ]"(nvth th a-n . b b C 

IS necessa ry fo r Concord v in es. 
The .most. pr~ductiv e canes on the Con co rd measure about a quarter 

of an 111ch 111. dIamet er. The best canes on th e Campb ell Ea rly a r e at 
least three- eIg h ths of a n inch in diam et e r. In ord er t o secure the 
P?tential producti on of the Campb ell Early, it is necessary that th e 
:rme g r mv these large canes and that the growe r se lect the m for fruit­
mg vvhen h e prunes hi s vin es. These vigo r ou s can es p rod uce mor C' 
shoots per node, more vigorous shoo t s a nd y ield la rge r numbers of 
large r bunch es than do th e small e r canes. W ith a ll cane length s, th e 
la rges t canes are th e m os t produ ctiv e. 

'r'he most productive quarter- inch canes on th e Conco rd are those 
whose sixth internod e measures fr o m fiv e t o eio-ht in ches in len o·th. 
There is ve ry littl e corre lat ion b etw een th e len~th of this inte rn~d e 
and pr?ductivity in t he Campbe ll Early . Gro\~r e r s are just ifi ed in 
n e~' l ec tll1 g th e length of the int e rnoel es in se lectin g th e ir fruitin g wooel . 

fh e ba s~l nod es of both Conco rd a nd Campb ell Ea rly a re r e lative ly 
unprodL~c~lv e . Both t h e va ri eti es te nd to have th e po int of maximUt~l 
productIVIty fart her o ut on th e cane when th e v in e oTowth is v io'o r ­
ous thaI: !s tl: e case w hen it is \veak In gene ra l. the bpo int of high est 
productIVIty IS fa rth er fr om th e ba se of Ca mpbell Ea rl y canes than of 
Concord . 'Th e heavi es t bun ch es, th e g r eatest numbe r of bunches per 
node, th e smalles t p ~ r ce n tag~ 0 f un productive nodes, th e la rgest per ­
centage of nodes WIth m ultIpl e shoots, th e m os t productive shoo ts, 
and th e larrges t y ield of fruit a r e fou nd in t he same gene r a l r egio n of 
t~le can~. fh e cane: sho uld b e left long eno ug h t o r etain t hi s produc­
tIve reglOl: on th e \~ lI1 es ~-at.h e r than to be discarded in th e prunings. 

In prul1lng the v m es, It IS bette r to hav e th e productio n o n a s mall 
nUl?b er of nod es r a ther tha~l to di stribute the cr op over many nod es . 
It IS cheaper t o prun e the vll1 es sever e ly, spraying may be don e m or e 
tho~-oyghly and more rapidly: a!ld the fru it is picked m o r e easily . In 
adel1tlOn to th ese fac to r s whIch s impJify the vineyard ope r a tions, t he 
bunches o n th e m os t prod uct ive nodes whose shoots are v igo r ous , are 
large r and more compact, as has been illustrated in F ig ures 3 t o 5. 
. Canes of th e Campb ell Earl y th a t had 15 nod es w er e m or e produc ­

tIve than those of a ny o th er le ll gth. The shorter th e canes were pruned , 
the g reate r th e perce ntage of nodes that were unproductive. S hoo t 
g r ow th of the sam e v igor o n co mparab le canes wa. less productive on 
shorter than on lo nge r canes. The advantage in productivity o f the 
longer canes ove r th e sh o rt er ones was no t as pro nollnced wh en canes 
o f small diam et e r were compared as it was w h en the canes we r e more 
v igo ro~ls.. If th e vines a r e not st r ong enough to support fo ur I5 -bud 
canes, It IS better t o r educe th e numb er of canes rath e r than t o r educe 
th e number of bud s o n th e individual cane s very much . The last fiv e 
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nod es on 20-b ud canes \\· e r e le ss productive than the median portion; 
and, und er the sam e pruning tr eatment, th e 20-bud canes were less 
productive than the IS-bud cane s. The recom mended cane length for 
Concord is e ight t o 10 nodes , which is in marked contrast t o the longer 
can es reco mm ended for Campb ell Early. 

Considerably m or e data a r e ava il a bl e on the p runin g of th e Co ncord 
than on the Campb ell Early. T he vin e in this vineyard are vigoro u s, 
and, if th ey w er e Conco rd s, wo uld r equire the use of from 40 to 60 
nodes per vine dependin g upon th e vigor of the individual p lant. The 
bes t r esult s with Campbell Early h ave been secured from a 40-hud 
pruning which is m or e sever e than that m entioned, and leaves abo ut 
two-third s the numher of node s u sually g iven similar Concords by 
gro\.\'e r s . As the numb er of node s is increased, more scraggly bunches 
a r e p roduced. These r educe th e g rade of the crop. The increased 
numb er of sc raggly hunches is probabl y due t o the fact that th e more 
nodes th er e are lef t on the v in e, the w eak er the shoo t growth. U nder­
prunin g the Campb ell Earl y r educes th e quality of the crop the follow­
in g year as well a s the q uali ty of the curr ent crop because the weak 
shoo t s make weak and unproductiv e fruiting canes th e fo llowing 
season. Underprun in g is likely to r esult in over-production whicb 
appears t o he much more injuriou s to Campbell Early than t o Concord . 

\ \Tea k vines are less proc1nctive .than strong vines in both Concord 
and Ca mpbell Ea rl y. Concord become s ove r -vegetat ive when fertil ized 
too heav ily, espec ia ll y when grown on st ro ng so il s. This co ndition is 
not so apparen t in Camph ell Ear ly. Thi s vari ety does we ll o n so il s too 
I'e rtile t o proclu ce good Conco rd grapes , but is very unproductive on 
th e poor er so il s on wh ich Co ncord vines are ab le t o make fair yields. 
Campbell Early cloes bes t on a so il too rich for Concord and should not 
he grown o n sanel y so ils low in ferti li ty, because th e vines are then 
llnahlc t o g row th e v igo r ou s shoots and canes n ecessary to produce 
fruit o f hi g h g r ade. 

There is little cor r ela t ion, e ith er po sitive or ll ega tive, b etween the 
weight of bunches a nd t.he Ilumb er o f bunch es produced by these v ines. 
Th e llumber of bun ches is influ enced more by the percentage of nodes 
that do or do no t have produ ctiv e shoot s than by any other factor. The 
average weight of th e bunches is influen ced more by th e amount of 
growth made the pr ev iou s sea son and by th e amount of fru it produced 
t.h en. Tn di scu ss ing t.h e data secured from ca nes of var iou s types, the 
m ost productive nodes a nd can es a lso had the largest number of 
bunches, Production is close ly assoc iated with vigor of shoot growth. 
\Vhere v igo r o us shoo t g row th occurs, th er e is a decreased percentage 
o( unprod uct ive node a nd an incr ea se d percentage o f nodes producin g 
mor e than one sh oot . The average nodal production of bunches is thus 
in cr eased by the pr ese nc e o f mor e shoots on the nodes, and this ac­
count s fo r a large pad o f t he increase in th e number of bunche s not ed . 

Th e juice ext rac te d from the g rap es grown under th e different prun­
in g treatments is o f high er (IUality the m or e seve r e the pruning. Under­
pruning th e Cam pb ell I~ arly r es ult s not only in a greater proportion 
of low g rad e sc raggly b unch es . Lut a lso in later maturity and poorer 
quality of juice . 
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