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Prevention of Injury by Successive Cropping through

Development of the Graft-Growing in Tomato Plants.
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Summary

The graftage was introduced to prevent the Fusarium wilt
which is frequently occurred 1in sequential cropping ot
greenhouse tomato growing. Four cultivars of tomato seedlings
were grafted onto four different rootstocks using pin-grafting
method and cultivated 1n the field of sensed Fusarium wilt.

The effects of plant growth, infection rate, yield, and {ruit

1alitxr A
Quaiivy O

f the grafted tomato was 1nvestigated. The symptom of
infected plant and conidia of pathogenic fungl which 1s isolated
from tomato plants indicated that the pathogen was presumed
as a Fusarium wilt(Js race). Differences were observed in
seedling growth and flowering period of first flower cluster
depend on rootstocks. The rootstock 'Joint” tends to promote
the flowering, whereas Vulcan delayed the flowering. The
plant height of grafted tomato plant was higher than that of
ungrafted tomato in order of ’Joint’, ‘Kagemushia’, and
"Vulcan’ rootstock. The diameter of stem alsc the same trend.
No differences were observed i1n chlorophyll content and
photosynthesis rate. No root rot wilting infection was observed
in 'Vulcan” and ‘Joint” rootstock, but was totally infected in
"Anchor-T’. The infection percentage observed that "Momotaro
T93" 50%, ’'Seokwang 63%, 'Zuikoh 102" 75%, and ’'Flora’

88% ., respectively in non-grafted tomato plant, whereas

"'Seokwang and ‘Zuikoh 102" cultivar which grafted to



‘Kagemushia’ stock showed 14% and 6% infection rate.
respectively. The grafting increased the number of marketable
fruits and decreased the malformed, underdeveloped and gray
mold infected fruits. Soluble solids and ascorbic acid content in
the grafted tomato was a little decreased compared to
non-grafted tomato plant. Citric acid content was lowest in
grafted to ‘Joint" stock except 'Flora’. Fructose, glucose,
sucrose and raffinose were detected, but sucrose and raffinose
content contalned as a trace. Total soluble sugar was higher in
non-garafted plant than that of grafted tomato plant. No

4

difference was observed in ‘L value, but ‘a’ value was higher
in grafted plant and ‘chroma’ also was higher in grafted plant
In chromaticity. Lycopene and JZ-carotene was detected, and
lycopene was the dominant pigment. In 'Seokwang cv..
lycopene was higher in grafted tomato plant. A slight difference
Inorganic elements were observed depend on the rootstocks, but
not much differences was observed. Mineral content in leat was
similar 1nspite of nitrogen levels 1increasing. The effect of
nitrogen application levels on the fruit gualites in "Vulcan’
rootstock was investigated. The 10, 20 or 30kg per 10a of the
nitrogen was applied In this experiment. The average fruit
welght was similar among the different rootstock, whereas the
more nitrogen, the less malformed, underdeveloped and gray

mold 1nfected fruits. However, the more nitrogen, the less

soluble solids and citric acid contained.
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Fig. 1. Pin—grafting method in tomato seedling.
A © Cut off the shoot of rootstock and insert

the ceramic pin.

B : Insert the scion of tomato seedling.
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EvtEd A= AlESS3YW (FIWRW), Fusarium oxysporum Sch.
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Fig. 2. Conidia(arrow) and conidiophores of Fusarium

wilt from lesion on tomato root and stem.
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4709 i E5<S ZEZwaZ HE5sl 60U Ao S8sted AL %
ALgE Aoltt. WA "Kagemushia’ &3 A3t AL "Zuikoh 102,
‘Momotaro” ¥ "Momotaro T93'2 t}&o] Z7|AZA & AYstaEs A
Al E%A g dA8] Y. a8y EnlE ‘Flora’ T3}
AEdede A2 vstnoy e 238 Wit F 4= 4
gt Bo| NS E ARG Aolg. "Zuikoh 102'= A& #AQ
o] 124 2574 HE gt oy "Vulcan® FE3 AL ok 79
ol =7 7H3}tetH =4 "Seokwang ¥ ‘Flora” ¥ £ thgo] "Vulean’
=3 53 Aol 7H =AY, 23y 'Momotaro T93'& o388 &

AEHGUE o2 gt 22]3 Joint 't 5o HE3 AL o)A I
St717F &si=d o] 232 nFo] Kol EntgEo] HARYZL U4 2
st FFS B AL ¢ F AT

O=Z T 1. '"A &

i

Fig. 3. Symptom of Fusarium wilt in tomato plants(left).
Roots were almost rotted and vessel tissue of
stem(black-browning) was also collapsed to

20cm from the soil surface(right).
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Table 1. Growth of grafted seedlings 1n different tomato cult-

ivars in the summer season.”

Plant St Root Fl '
Graft T Presh wi(g) o O TOWCHRE

height diameter length rate

(Tomato+Rootstock) Top  Root
(cm) (mm) (cm) (96)
Seokwang 204 a 200b 262a 691 a 226 a 60 b
Seokwang+Helper M 249 a 183 a 262a 713 a 2510 0 a
Momotaro 299 a 16ba 17ma 592a 21.2 a &0 b
Momotaro+Helper M 266 a 1bba 220b 712b 259 b 0 a

‘Mean seperation within columns by Duncan’s multiple range
test, P=0.5
"Sowing on June 15, measured on July 25, 1995. Values are

means of 20 seedlings.

Table 2. Growth of grafted seedlings in different tomato

cultivars in the winter season.*”

—_— -

Plant Root No. of’

Graft | Fresh wt.(g) Drv wt.(g)
height length nodes

(Tomato+Rootstock) Top Root  Top Root

(cm) (cm) (ea)

Seokwang HAda 232a 336a 262a 046 a 31.2a 120 Db
Seokwang+Helper M 396 b 258 b 336 a 292 a 047 a 338 b 10.7 a
Momotaro R®7h 2B51a 393a28a 048a 405b 130b
Momotaro+Helper M 366 a 319 b 432 b 372b 061 b 356 a 11.0 a

‘Mean seperation within columns by Duncan’s multiple range
test, P=0.5

"Sowing on Oct. 15, measured on Dec. 23, 1995. Values are
means of 20 seedlings.

*Nodes to 1% flower cluster differentiation.



Table 3. Effect of rootstocks on seedling growth of the four

different tomato cultivars.®

Craft Plant No. of Fresh vizt Stem  Flowering
(Tomato+Rootstock) height leaves Plant diameter rate
(cm) (ea) (g) (mm) (%)
Zuikoh 102 +Kagemushia 3065 a 93 a 16.1 a .67 a O a
+ Joint 233 b 107b 328c 6.23 b 65 ¢
+Vulcan o/9c 107b 279 b D77 a 35 b
+Anchor T 02c¢c 107b 307bc 653Db 35 b
Momotaro +Kagemushia 379 a &7 a 155 a 547 a 0 a
+ Joint 472b 100b 249 Db 5.23 a 6b b
+Vulcan 201 c 97 a 275 b 2. 70 a 0 a
+Anchor T 2 c 100b 324 c 0.93 a 100 ¢
Flora +Kagemushia D08 b 11.0a 251 b 6.07 b 65 ¢
+Joint 423 a 90 a 153 a 427 a 0 a
+Vulcan 042b 100a 305c 597 b 30 b
+Anchor T b6 a 93 a 269 b 593 b 35 b
Momotaro T93+Kagemushia 437 b &7 a 233 a 580 a 35 a
+ Joint 56c¢c 107b 317D 567 a 100 ¢
+Vulcan 86d 100b 305D 597 a 30 a
+Anchor T 381 a 103 b 257 a 6.63 a

67 b

‘Mean seperation within columns by Duncan’s multiple range

test, P=0.5

"Sowing on June 15, measured on July 25,

means of 20 seedlings.

._28_

1995, Values are



Table 4. Flowering rate of different time of the 1% flower

cluster in the grafted seedlings.’

Flowering rate(Month. day)

Graft
(Tomato+Rootstock) Nov. 31 Dec. 25 27 29 31  Jan. 3, 19596

Momotaro T93 0.0 0.6 5.6 27.8 5b.6 61.1
" +Vulcan 33.9 606.1 67.1 8.7 96.8 100
4 +Kagemushia  53.3 533  73.3 8.7 93.3 93.3
Y + Joint 53.9 539 769 100

Seokwang 11.1 38.9 444 833 100
y +Vulcan 429 47.6 31.0 905 95.2 100
. +Kagemushia 714 92.9 100
Z +Joint 100

Zuikoh 102 40.0 100
" +Vulcan 04.2 864 &9.8 915 100
4 +Kagemushia  86.7 100
" +Joint 50.0 100

Flora 5.0 60.0 7.0 802 958
" +Vulcan 9.7 484 500 726 919 100
" +Kagemushia 047 65 765 82 100
. +Joint 52.0 640 780 95 100

‘Sowing on Oct. 25, grafted on Nov. 16,

10 seedlings.

1995. Data are means of

3. EntE 2] ZA9 Az
EuleE = 4~5¢ 3ol dAStH AHASlRE HE 2AS v|auds
U LA AAF 30 1

O
ot
2 PEF Ao TYZB| Hsla

o B ErnE FF9 A "Joint', 'Kagemushia’,
A

Jol Ao} thiel wpe} 2357HFA Aol7k ARARRL 2 BFL 30
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Table 5. Effects of rootstocks and nitrogen levels on stem

diameter

cultivars.”

and plant growth

in different tomato

Nitrogen , * .
evel Graft Plant height(cm), days after planting Stem diameter(mm)
(k.10 L) (Tomato+Rootstock ) 30 60 9"node 12

Momotaro T93 47.2x0.77 65.4x1.51 1.022007 037£0.05

" +Vulcan 61.220.44 79.4:0.83 0.790.03 0&83x0.10

" +Kagemushia 67.4+0.73 94.8+1.00 0.86%+0.03 0.94+0.03

» +Joint 68.0+0.49 96.210.52 0.8X002 092x0.04

Seokwng 5541122 81.0x2.61 085006 048*0.06

" +Vulcan 57.4+1.08 86.811.11 0.74x0.03 071006

" +Kagemushia 66.611.49 105.8+2.50 0.73£0.04 0.80*0.03

i +Joint 70.4+0.73 1102x1.25 089005 1.03x0.03

10 Zuikoh 102 04.81t197 82.812.22 096x0.03 061x0.06
Z +Vulcan 68.40.67 99.410.96 0.74=0.02 0.83=x0.03

" +Kagemushia 68.0x1.33 108.211.43 0.78+0.03 083x0.05

" +Joint 74.8%1.43 12041 1.28 092x0.03 1.10x0.04

Flora 05.611.34 8241 1.28 08001 059=0.06

" +Vulcan 62.0E£0.63 00.81.00 0.861+004 0.65=0.09

" +Kagemushia 66.4t1.61 102.2+0.87 0.79x0.03 091%0.03

i +Jornt 69.8 =0.44 108.4+0.83 0.90%=0.02 0.93x0.03

Momotaro T93 38.8x1.28 08.8 = 2.04 0.71x0.16 0.46=0.00

" +Vulcan 63.0+1.17 97.8x2.20 1.10£0.08 1.00x0.05

Seokwang 60.0+1.92 02.01x1.41 1.01£0.02 067005

20 Z +Vulcan 7401251 121.4x1.66 0942005 096+%0.01
Zuikoh 102 41.5x0.00 103.0+1.50 1.10%20.00 0.58%=0.01

" +Vulcan 73.8+1.31 124.0%1.47 1.05%20.02 1.13x0.02

Flora 45.0%1.41 66.31+1.52 0812006 034=x0.08

" +Vulcan 73.211.93 1154+3.46 055001 1.03x0.01

Momotaro T93 56.3%1.43 90.5*2.02 1.17£003 062x0.02

4 +Vulcan 788+ 1.11 113.0=3.09 095003 1.13£0.04

Seokwang 71.0=x2.23 1166378 1.060.05 0972008

20 { +Vulcan 74.0x1.55 124.8%1.56 098=0.03 1.07x0.03
Zuikoh 102 65.4*0.73 116.0%0.94 0952004 1.08x0.01

G +Vulcan 80.810.33 131.8+1.63 093002 1.06x1.49

Flora 67.4+1.89 110.01+2.53 1.0220.05 1.01x0.03

" +Vulcan 80.6x041 131.8%0.44 1.00x0.07 1.05%0.08

“All values are means *SE. n=10.
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ynthesis of the grafted tomato plants.”

Table 6. Effect of rootstock on chlorophyll content and photos-

Graft Chlorophyll Photosynthesis
(Tomato+Rootstock) (mg.g ' FW) (2 mdCO2m “.s™)
Momotaro T93 1.8+0.18 18.81£2.53
,u +Vulcan 2.110.21 16.8+1.83
4 +Kagemushia 2.010.19 23.11t2.25
4 +Joint 2.0x0.15 27.2x3.05
Seokwang 2.110.22 20.5+1.98
I +Vulcan 2.210.25 16.4=*=2.21
/ +Kagemushia 1.90.20 i27x1.73
" +Joint 1.8x0.21 23.611.38
Zuikoh 102 2.0+0.11 23.213.21
" +Vulcan 1.8%20.19 205210
I +Kagemushia 1.920.09 19.3x2.03
i +Joint 2.1r0.13 18.0+2.62
Flora 1.9+0.13 15.1%1.95
4 +Vulcan 2.0x0.21 18.2+1.03
y +Kagemushia 1.9%0.13 12.3x1.05
" + Joint 1.920.21 187197

*Values are mean =SE. n=3.

%ol7go] oldixlo] Aol AMIEIF th2-& "Zuikoh 102°(75), 'Seok-
wang (63), 'Momotaro T93"(50) <o)t FHEEnE 7124

‘Flora7F 53] B2 AL o] A¥o] EntEE Auls}r] Az FE

o
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Fig. 4. Effect of rootstocks on the infection rate from Fusarium
wilt 1n different tomato cultivars.
MT :Momotaro T93, SK:Seokwang, ZK:Zuikoh 102, FR:Flora.
Grafted seedlings were planted in the field infected with

Fusarium wilt severely.
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Table 7. Comparison of fruit weight and number of marketable

fruits of the grafted tomato plants.

Mean No. of * Fruit wt.”
Graft . :

(Tomato+Rootstock) fruit \ivt marketable_lfrult, (g) .
(g) Plant Plant

Momotaro T93 170 3.5 1,565
" +Vulcan 162 12.2 1,933

G +Kagemushia 186 10.8 1,595

7 + Joint 158 9.3 1,287
Seokwang 198 10.0 1,954
Z +Vulcan 166 11.0 1,791

I +Kagemushia 159 10.8 1,621

" +Joint 155 12.8 1,885
Zuikoh 102 171 9.0 1,670
i +Vulcan 152 144 2,005

4 +Kagemushia 168 115 2,008

" +Joint 162 11.4 1,974
Flora 202 9.5 1,884
Y +Vulcan 183 12.3 2,180

I +Kagemushia 171 10.4 2,006

4 +Joint 197 8.0 2,008

‘Fruit wt. >100g. n=10 plants.

YFruits harvested to 3 flower cluster.
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Table 8. Effect of rootstocks on occurence of malformed, under-
developed and gray mold infected fruits in the grafted

tomato plants.”

Occurence rate(%)

Graft

(Tomato+Rootstock) malformed underdeveloped® gray mold infected  Total®
Momotaro T93 34.0 17.1 9.3 604 c
" +Vulcan 26.0 14.3 0 40.3 b

ff +Kagemushia 13.6 105 0 24.1 a

1 —i—J()int 10.1 10.3 0 204 a
Seokwang 45.3 9.2 4.2 53.7 C
i +Vulcan 19.6 0.7 10.6 359 b

4 +Kagemushia 17.3 14.0 3.4 347 b

y +Joint 16.0 2.8 2.3 21.1 a
Zuikoh 102 52.3 19.0 2.2 7135 C
y +Vulcan 33.6 9.3 0 429 b

" +Kagemushia 17.6 14.1 0 31.7 a

" + Joint 17.0 6.5 O 235 a
Flora 20.3 11.1 12.1 435 b
" +Vulcan 15.0 9.7 18.7 43.4 b

4 +Kagemushia 3.3 3.9 O 172 a

4 +Joint 5.1 10.1 0 15.2 a

‘Mean seperation within column by Duncan’s multiple range test,

P=0.05.

“underdeveloped fruit=50g.
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Table 9. Effect of nitrogen levels on fruit weight, and occurence
of malformed, underdeveloped and gray mold infected

fruits 1in the gratted tomato plants.

Occurence rate(%)”

N]l:3eglen Graft
(kg.10a ") (Tomato+Rootstock) malformed underdeveloped’ gr"ay mold Total’
infected

10 Momotaro T93 34.2 17.1 9.5 60.8 c
4 + Vulcan 19.4 10.8 9.1 39.3 b

20  Momotaro T93 19.7 24.7 5.0 50.0 ¢
" + Vulcan 30.8 1.2 1.2 45.2 b

30 Momotaro T93 41.0 4.5 0.0 455 b
4 + Vulcan 3.1 5.3 5.6 14.0 a

10 Seokwang 43.0 13.2 7.7 6389 b
4 + Vulcan 24.6 11.9 10.5 47.0 a

20  Seokwang 38.2 13.2 4.5 559 b
& + Vulcan 30.8 18.0 6.3 60.1 c

30 Seokwang 41.0 4.5 0.0 455 a
4 + Vulcan 2D.8 12.5 2.5 40.8 a

10 Zuikoh 102 00.3 22.0 0.3 18.2 b
i + Vulcan 41.0 15.4 5.0 614 b

20  Zuikoh 102 29.4 14.3 2.9 466 a
i + Vulcan 31.8 8.9 0.0 40.7 a

30  Zuikoh 102 29.1 17.8 0.0 46.9 a
4 + Vulcan 35.8 8.0 0.0 43.8 a

10 Flora 27.9 8.3 9.1 453 b
I + Vulcan 25.8 7.3 10.3 43.4 b

20  Flora 24.2 20.3 6.3 50.8 b
g + Vulcan 16.3 12.1 0.0 284 a

30  Flora 16.7 14.3 10.9 419 b
" + Vulcan 21.5 6.3 0.0 27.8 a

‘“Means seperation within columns by Duncan’s multiple range
test, P=0.05

"underdeveloped fruit =50g.
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Table 10. Effects of rootstocks and nitrogen levels on soluble

solids, titratable acids and ascorbic acid of tomato
fruits.

Nitrogen Craft SOIT-ZIE Titrat:;ame ac?ds, Ascorbic acid
(kgl_efg'lla) (Tomato + Rootstock) (?;rlix) (i?gf:rlrflnijii:) (mg.g"l.FW)

Momotaro T93 6.70.5 4.59+0.42 B8.8(0.65

" +  Vulcan 6.604 4.60120.45 7.520.63

» 4+ Kagemushia 5.9Z0.6 4.14+0.49 8.820.33

" +  Joint 5.270.4 3.63x0.72 9.5x0.35

Seokwang 5.0x0.4 3.75%0.19 10.4x0.38

7+  Vulcan 4.970.3 3.76x0.27 T.7x0.72

»  + Kagemushia 4.4+0.4 3.91*0.28 8.1+0.29

10 ' + Joint 4.4T0.6 3.65x0.38 9.6x0.36

Zuikoh 102 6.470.5 4.78%20.25 11.2x20.30

" +  Vulcan 5.2X0.0 4.35%=0.35 9.0x0.25

4 + Kagemushia 4.7=0.5 4.14=0.39 8.4+0.41

» +  Joint 4904 3.70x0.35 10.8£0.25

Flora 6.0x0.5 4.3310.45 10.9£0.25

» 4+ Vulcan 5.2*0.3 3.33x0.18 8.1x0.25

»  + Kagemushia 5.1%0.5 4.35x0.62 7.6T0.26

" + Joint 4. 8T0.5 4.7210.52 9.910.42

Momotaro T93 5.9%0.7 3.67%x0.21 11.9%0.51

i + Vulcan 5.3£0.5 3.60x0.35 10.720.43

Seokwang 4.8*x0.4 3.89x0.27 10.6x£0.39

»  + Vulcan 4.4*0.6 3.79x0.29 11.3x0.28

20 Zuikoh 102 6.31:0.4 4.82T0.19 11.9x0.51

r + Vulcan 4.7x0.2 3.87x0.21 10.60.49

Flora 6.5x0.5 5.26x0.20 9.9x0.71

" + Vulcan 4 6x0.2 4 52xT0.31 10.1x0.5

Momotaro T93 5.3t0.4 3.67=0.17 11.620.25

v+ Vulcan 5.2x0.2 3.83x0.20 9.0x0.31

Seokwang 5.1x0.3 4.10x0.19 10.720.43

3 » 4+ Vulcan 4 810.1 3.690.25 11.0x0.29

. Zuikoh 102 5.9x0.2 4.74+0.32 11.4x0.25

" + Vulcan 4.8%x0.3 4.05>x0.49 9.0x0.35

Flora 5.3£0.4 4.8870.35 10.5x0.39

» 4+ Vulcan 4.7x£0.3 4.4310.27 10.1x0.43

“All values are mean =SE, n=3.
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Table 11. Effect of rootstocks on sugar content of tomato
fruits.
Graft Sugar(%), FW.
+
(Tomato Rootstock) Fru. Glu. Suc. Raf. Total”
Momotaro T93 220 2.18 0.01 T 4.39*+0.29
» 4+ Vulecan 1.94 1.91 0.13 0.16 4.14*+0.37
»  + Kagemushia 1.90 1.83 0.15 0.20 3.93T0.28
Seokwang 1.49 1.483 T 0.16  3.08%£0.19
. +  Vulcan 1.62 1.47 0.01 024 3.34%0.35
/" + Kagemushia 1.42 1.30 0.23 0.30 3.2570.41
Zuikoh 102 222 212 0.07 007 4.48*=0.21
I +  Vulcan 1.8 1.85 0.06 0.19 3.96*0.35
Z + Kagemushia 1.04 1.56 T 0.17 3.37=0.27
Flora 2.23 2.20 0.03 0.18 4.64=0.39
» 4+ Vulcan 1.54 1.59 0.01 0.06 3.2010.35
"+  Kagemushia 1.72 1.03 0.04 0.19 3.08%0.42

“Values are mean =*SE. n=3.
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oy ‘Vulcan’ ¥
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EntgEe] 3}
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Table 12.

tomato fruits.”

O AR A= A

= ] =

" th#o] lycopene¥ B-caroteney Z

o] FAlA

|52 A=

Effect of rootstocks on chromaticity of flesh tissues in

Graft Chromaticity value Chroma
(Tomato+Rootstock) T ‘a ‘b’ (a“+bH)"*
Zuikoh 102 40.1 17715 15.1 23.3*13.8
. +Vulcan 386 21.8*21 13.8 23725
" +Kagemushia 380 293x272 14.6 32.7x3.1
4 +Joint 41.3 245=x2.7 13.9 28425
Flora 405 194=x3.1 8.8 21.3E£25
% +Vulcan 395 30.0x54 14.4 23.3172.1
I +Kagemushia 4077 21.2%x3.3 14.1 244*=19
I +Joint 43.0 22.8=x39 14.5 27.0x2.7

*Values are mean =SE, n=3.
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Table 13. Effect of rootstocks on lycopene and /B -carotene

content in flesh tissues of tomato fruits.

Graft Carotenoids(ug.g .FW)*

(Tomato + Rootstock) lycopene B —carotene
Momotaro T93 20.1%2.3 2.39x0.54
% +  Vulcan 22.71t1.2 2.84=x0.39

7 + Kagemushia 20.0x1.9 2.7410.41
Seokwang 21.7x2.5 3.24%=0.75
n +  Vulcan 34.6t3.1 5.34x0.39

" + Kagemushia 44.325.0 7.1320.45
Zuikoh 102 20.32.8 3.02%20.49
i + Vulcan 20.4x2.7 3.61=0.72

" + Kagemushia 17.03.1 2.77=0.63
Flora 14.5*3.5 2.310.50
» 4+ Vulcan 25.9£3.9 3.46*0.63

»  + Kagemushia 15.3x4.7 3.22%0.69

‘values are mean =SE. n=3.
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Table 14. Effect of rootstocks and nitrogen levels on mineral

contents in the leaves of tomato plants after fruit

harvest.”
Nitrogen Graft Mineral content(%), DW.’
(k:fg-lla) (Tomato + Rootstock) N P K Ca Mg
Seokwang 340 1.99 2.32 7.38 1.76
I +  Vulcan 3.47 1.81 3.12 ©6.13 1.6l
v+ Kagemushia 4.15 2.09 2.98 7.06 1.76
% +  Joint 2.719 2.13 2.80 ©6.48 1.91
Zuikoh 102 2069 1.78 2.85 6.31 1.81
Z +  Vulcan 2.01 1.77 3.24 06.87 2.01
% + Kagemushia 4.00 1.78 4.41 6.72 1.93
10 I +  Joint 3.20 1.80 3.28 8.39 1.73
Momotaro T93 3.43 1.74 2.b5 7.85 2.05
i +  Vulcan 3.53 1.81 2.89 7.99 2.1Z2
»  + Kagemushia 3.86 2.05 3.09 &8.18 1.99
" +  Joint 32.15 1.0 2.40 9.35 1.97
Flora 3.04 2.21 2.08 7.41 2.04
Z +  Vulcan 2.5 197 264 576 1.71
» + Kagemushia 3.29 1.78 3.44 6.19 1.89
z +  Joint | 2.83 1.72 2.21 o©6.74 1.70
Seokwang + Vulcan 3.91 1.89 401 7.48 2.09
20 Zulkoh 102 + Vulcan 3.23 2.05 4.72 7.40 2.00
Flora + Vulcan 3.03 2.11 3.59 8.19 1.85
Momotaro T93+ Vulcan 3.35 1.062 3.30 6.99 2.08
Seokwang 2.08 1.79 2.03 6.47 1.85
i + Vulcan 3.92 1.98 3.71 ©.99 2.05
Zulkoh 102 3.42 1.72 3.57 7.90 2.05
30 % + Vulcan 3.23 2.00 539 6.49 2.05
Flora 3.500 1.92 3.55 8.73 2.17
i + Vulcan 3.33 1.80 642 o6.04 1.73
Momotaro T93 3.1 1.72 3.10 ©6.44 2.19
% + Vulcan 3.49 1.656 3.24 o6.75 2.01

“‘Sample leaves were taken from the node of 2" flower cluster.

"All values are means of 3 replication.
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