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Effects of Rootstocks and Nitrogen Levels on Plant Growth, Fruit
Quality and Infection of Root Rot Fusarium Wilt Disease
in the Grafted—Tomato Plants
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Dept. of Horticulture, College of Natural Resources, Yeungnam University,
Gyeongsan 712—749, Korea

Abstract

Tomato (Lycopersicon esculentum Mill. ‘Sunroad’) seedlings grafted onto the
four different rootstocks, ‘Anchor—T’, ‘Kagemushia’, ‘Joint’ and ‘Vulcan’, and
fed with different amount of nitrogen were investigated for their susceptibility
to the root rot Fusarium wilt (Fusarium oxysporum Schl. . sp. Iycopersici Snyder
et Hansen, race J;) disease, plant growth, and fruit quality. The flowering of
the first flower cluster was promoted in grafted plants (GP) as compared to
non—grafted (NG) ones. The plant height was increased by the grafting, and
the growth and stem diameter were enhanced with increased nitrogen levels.
Grafted plants were little affected by the Fusarium wilt disease except ‘Anchor
—T" rootstock (64.7% infection). The rate of malformed, underdeveloped, and
gray—mold infected fruits were reduced in the grafted plants regardless of the
rootstocks. Soluble solid content, sugars, ascorbic acids and organic acids did
not show any difference between grafted and nongrafted plants, but ascorbic
acid tends to be reduced In the high nitrogen treatment. Content of N, Ca and

Mg in leaves were greatly increased in the GP grown with high nitrogen level
(30 kg - ha™").
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component

Vool =2 1996dx A dn gEdrgdnld o8 A9



8- -1 EEAS) Fvet IR Al-8sgo] ok ErtEe] A KRS W 9 e SAE T vXE 9

Moo

St EutE A" 94.7% 71 Al
AAwE stn gew Azt g ZHE sl
b st gloh 93 oy six AeH
ZFal =& Pl 3 wd¥e] AU =1
ot Zid 2AGHYA Aol RHSAESTH
(MR MHR, Fusarium oxysporum Schl. f. sp.
lycopersici Snyder et Hansen, race J;) 0.2 3§
Ll R 2 P R B I

of We Aer) AAAMelA F2 wast
L] otif°i—- g AESY FHE 5
g ¥AgeR st 41 45 20em &
T7tA el E719 =@FrE AdEE A T2
2 ¥ S gk O 28] YetelAe o] ¥
of ARyt gdoy HT A 4
& EvlEE d2g 29264 gart 4
vtebua Qloh o] W dwyfoere AE,
EgiE, ANIGEFEFT A9, AFAE AW
ol AAEZ dont AHd-gHojA X3 )
sto] HEAu 7 Mg REn adHd A
o2 o2y o a3 F yaldyo] of
Hatx Aol Y FR AP A R
E EvlEe] HAEAu s nHsE] gl HE
wh s g EFFo] ALt LxsT glov
2] Uzl A oA A g Fxolrh

2 AR AEANE ¥} de] deya F
A 717 st A RV o]o] AAH}
R SAESTHA AFFol A HAe F
Ax £ 222 4¥A ‘Sunroad’ FFE U
7tA & dEe FHEFs AESHe wd
"E} ERo AuistAaA AEH AH, ol &

9 Ao FAE ZAEE A4 b g8l
b oAEe] ukgg ¥y Y3l FAA &5
Zelste] 7 whgx wjastgch

M 2 K
e r°‘

Ma o gy

. & &

EnlgE: a7l £5419] ‘Sunroad’ EE S

o] &3ty 1, WFHo g ‘Vulcan'sst ‘Joint’ 28}
2 tiylo] EE ALY ‘Kagemushia (R &)
m WA S Hgdo] ¢l ‘Anchor—T
9] 4 FF(ol3l, FFHH)E 74 AREd

28K o HIE

EviEsl dEFAAE 128F Z 21X o
FAel 3(109 259¢)38la 119 ledel A
HEYoZ HAEG F YHA(XE 26~287T,
HE 90%~23}, 12X7F 2H)ollA 3497 #
ZAA Ak Eedo] 3~4u] AAY TE 5. ¥
=642 EJF HEE ¥ FF 15cm9
ZEo A B3I}

M LAL BEoleEE 109 o4
mala o xjE8yo] uld gk Eoko 4
¥ wxFEHEAE o] &3Hch °I E’o“’ﬂ
10a A3 200kg, $<Ev 2&, Y948 5
Fu 8(10—21—10) 75kg B FAbzre] 25kg
< 782 7 Axsta Zo] Aol E & F
vyl 80cme] o]F-& wHENCH oW EF9
AAe wE dFE neisiq A7 G
¥ 3ubEo g wiAslga whEd 152714 A
Al ZE 24 BF ol 4o 3
A 1027 Wl AN stgch @
g Fol 3~47) #3E W AIAA(EviE
E 100 ¥ +GA; 50mg - L™ H)E 13 A3}
A3 92 HALE 13CE A 39
A4 8E ‘Vulcan” d ol HE Aol sl
AWb 10a% 10, 20 ¥ 30kg £Fo8 Al &3]
o ’Q Al g g e AR A
29L& 84 EE o&stded =Hulg 7y

—?_v‘— B RE AAsY 5% FUd 253
Art. B9} FAATE FAZ YD S
t 23] sgon 5 shyeld By 3WlE w9
713 A4 sk o

m[o

3. £8, BEE A a9 £

4EAe 4 HEF F 120934 F 40
Dol 2% % A 1z olde E1PFE
2R34T, o 3Yvich $YoB A
T4 e B, AF R,

—152—



A Wy e it 25 BR

B(%6% H3)

a3 HF & F HEANE AN Botd
g et 2719 R IAEE T4l A
A€ FAddch AAL2 shgdl FAglol
458 A s3] AL AdE FEE
HA 2718 FHEA ¥ el s wFol
B4R AL =Y ZE FHEHAE X
AR L, WSEFNs £8HA] 50g W
AE D AEE e AL L 100g o] 39
Ag Jdelidd. oiide AUIFoly ¥
ojge R o Wel st EX 3t

4. RBE X BIE

&3 AL we g Al de Fd
Abbe Z3A(Atago ITYE 71443 1 F
(Soluble Solid Content, SSC)& = A 3}

‘Brix2 #FAlslgoh. z22ln 388 7ol
°] F 10ge # 3o ADFdrad ¥
% o eh-& 50mLE A r}3le] 80Ce AgfLR
ol 3087t FE3te] odatstm, o] XA
o] 28 o FE3le] & A RHE 8,000x%
goll A 1087 9 & s de A45HE 7}
AdEFs F2& JAE 33 FH4 2mlL=
=g} o] g Sep—Pak C18 catridges} 0.
45um millipore filterd] ZE3A171 A 2542
RI detectorrt Aztxl HPLC (Waters 410)2
Z3 st o}

I~

© X 2w

Nlm F

o

5. Ascorbic acid 4 S 7]At

Rangana'’e] wWde] iz} 3% 10gg 2%
metaphosphoric acid(MPA)E 2wtet o] &
ulajste] o] = 2ge] A7 MPA 10mLE %
Aste] Ege F pYelsaAdch of A8
2ml, #3}e} 2% 2,4—dinitrophenyl hydrazine
o2 WAAA HAAZ =G 530nmilA F
P55 ZA 3ol ascorbic acid Teg =43
Aot 2T fAAS uAE TRl
100mge H3ed 37 AZZ ®HA d& 5
A 5mLE 3a FH4Z 100mL7t A 34
3 & xE=FHAH)(718 STAT, Tritrino,
Metrohm)& o]-83%}o] 0.IN NaOH® pH 8.3
o] H&=v £2%¥ NaOHzke] A4 64(Fd
AHE F3ted A abslg

6. Carotenoid

Fraser %% W& §-&3l9 35 10g9
ol Bt M{og2(1:1)E 50mL Y1 5,
000xgol A 287 F&3le] A5HAE F3ln
I FAHE oA 2L dYe g 23 o F353)
of Hlo]AHM Zotrh o] A& EA Zd7] e
43 209 FHFE ksl 2 E54 F
W ol Es} e 2Fo] FeElE=d olul o
H257 283 NaSOE 47k A7ty
dol e FEE 43 AAYR F s SH
b oA7le] E e FEEIF0E X
o] (0.45¢m membrane filter® ZelA UV de-
tector7} #2d HPLC(Young Lin N720)&
2x439ch.  Ae8  Column(RT  250—4,
Merck)2 RP—18(5um)% i1 mobile phase:
acetonitrile : chloroform(92:8)-& A}&3l9 =
H MAFHL 3 ZEFoZE A2upr)e
f—carotene (Type W:from carrots)=} lyco-

pene(¥,¥—carotene, from tomato : 90~95
% )& o] &3l }.
7. M 2o JmEES

EntEE 597kA] 438 F A 39 g

Aoz A3 2993 £718 10em ¥x F
gtA 85Cel A d AxsHc} ol & v g
Bt 1goll B EXE Y3l tert. solution(H
50,4 HCIO,H,0, = 1:8:11) 20mLE A 13}
of Frelel FgdN FHE wrz Fais
gt o] FAAE FHFFE LI AT F 4
A otstgel. o] ARNE AGdeA A
3] A sle] D ALEFE 371 (Model 2380, Perkin
—Elmer)E K, Ca ¥ MgE &3 stgx, A2
A+ Indophenol blue o2, QA& ammoni-
um meta vanadatel] & &3} ujAA (UV
—160A, Shimadzu)® &4 3s}4 o}

dm U D
1. 8T 2e

ZRAA A5 FA7 Al v
271% sHRate] £ A5 29 19 Cot ol



87 2RO S0} ERIENS] Al8sdol #A Erted] A% R M 2 PSSR oAl 9%

Byl Fogiy 4o Eojrlm €79 =
Bt A4 15cm AE7RA T 2 Es
3 F4o] olu] A AESHY J; AEH°
olgte A& #FAF 4 Sk 1 o E
A A yWukry-2xe B3 34979 A
Ane(2d 19 A, B)oZREHE AEEY
9FLE ¢ & '319\114“’ a2 o] WdFol
AlESY 7led RHSAESH S HurE
£ race L,AAE FAH}= HHLS g1 o
EvtEEF 71ed AFHUE F54 AE3
Eugiozg AAE £ o e ¥A
S o 7R TPV et} B ow
ASAESHYE A4 T A& gl B A
ol A& o] 5 kst

macroconidia(B) of
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plants(C).
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Table 1. Effect of rootstocks on flowering of
the first flower cluster in tomato
cv. ‘Sunroad’ seedlings.

Graft Days after sowing*"
(Scion/Rootstock) 60 62 64 66 68 70
(%)
Sunroad Non-grafted 0 0 0 313 563 563
[Anchor-T 177 529 588 706 100

[Joint 400 605 700 100
[Kagemushia 222 889 889 889 100
/Vulean 0 299 299 552 702 731

‘Seeds were sown on Oct. 25 and seedlings
were grafted on Nov. 16, 1996
‘Data are means of 20 seedlings.
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Table 2. Effects of rotstocks and nitrogen
levels on plant height and stem di-
ameter of tomato cv. ‘Sunroad™.

Graft Nitrogen level (kg « ha™")
{Scion/Rootstock) 10 20 30
Plant height (cm)

Sunroad Nongrafted  67.8+1.7 68.5£3.3 94714
Jdoint 1104£05 - -
/Kagemushia ~ 98.2+0.8 - -
/Vulean 75.8+04 110.2£08 1147428

Stem diameter (mm)

Sunroad Nongrafted — 9.9£0.3 8.7£0.9 115205
/Joint 111205 - -
/Kagemushia ~ 9.8+05 - -
/Vulean 83105 12.3+£0.5 126103

‘Data are means of 10 plants+ SE.
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Fig. 2. Effect of rootstock on infection of
root rot Fusarium wilt in grafted to-
mato cv. ‘Sunroad’.
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Fig. 3. Effect of nitrogen level on contents
of soluble solid, titrable acids and
ascorbic acids in fruits of ‘Sunroad’
tomato.
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Table 3. Comparison of yield and quality of fruits in the ‘Sunroad’ tomato:.

No. of fruits Mean Yield Abnormal fruit (%)
. Graft harvested  fruit wt. per plant Undevel-  Gray mold
(Scion/Rootstock) per plant (@ (@) Malformed oped infected Total
Sunroad Non—grafted 8.0a* 23la 1,849a 51.0c 12.3b 12.8b 76.1c
/Joint 8.2a 224a 1,837a 29.4b 6.5a 11.3b 47.2b
/Kagemushia  12.0b 127b 1,524b 14.3a 7.6a 0.0a 21.9a
/Vulcan 8.2a 214a 1,755a 31.1b 9.1a 10.6b 50.8b
‘Data are means of 10 plants.
*Mean separation by Duncan’s Multiple Range Test at 0.05% level.
Table 4. Content of soluble solid and sugars in fruits of ‘Sunroad’ tomato®.
Graft Soluble solid Sugar (%)
(Scion/Rootstock) (“Brix) Fru. Glu. Suc. Raff. Total
Sunroad Non—grafted 5.6+0.2 1.77 1.68 0.02 0.07 3.54+(.24
/Joint 49+0.3 — — - - -
/Kagemushia 52x0.3 1.79 1.58 0.04 0.12 3.53+0.31
/Vulcan 5.8+0.2 1.73 1.67 0.06 0.25 3.71+0.39
* Means+SE.

Table 5. Contents of ascorbic acids, organic acids and carotene in the fruits of ‘Sunroad’ tomato

Graft Ascorbic acid

Titrable acids, as Caroténe (mg - g~ 'FW)

citric acid

(Scion/Rootstock) (mg - g"'FW) o Lycopene fB—carotene
(mg + mL™" Juice)

Sunroad Non—grafted 7.93+£0.51 4.05+0.27 26.9+1.41 4.76 £0.92
/Joint 9.21+0.30 3.75+0.19 — —
/Kagemushia 8.56 +0.69 4.70+0.43 22.3+2.09 3.43+0.75
/Vulcan 10.68 £0.37 4.40+0.35 28.7 £3.54 4.43+0.47

* Means+ SE.

Table 6. Contents of minerals in leaves and stems of ‘Sunroad’ tomato as affected by nitrogen level.

Nitrogen Mineral content (% DW)
Graft level
(Scion/Rootstock) (kg - ha™) N P K Ca Mg N P K Ca Mg
Leaf Stem

Sunroad Non-—grafted 10 341 226 263 7.21 1.88 1.60 142 735 194 113
20 330 182 318 6.83 1.89 2.07 1.65 849 272 135

LSD (5%) 30 309 164 315 6.68 153 319 155 1215 236 1.21
032 039 051 045 022 0.38 034 0.93 041 0.25

/ Vulcan 10 327 188 297 7.05 192 243 149 7.39 2.03 1.05
20 283 172 232 789 185 340 164 826 191 0.87

LSD (5%) 30 1.0 160 243 377 081 244 160 1195 2.08 088

037 029 031 082 047 036 0.25 0.61 043 0.20
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