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Influence of Sunlight Intensity on Growth, Yield
and Chemical Composition of Xylem Exudate
~ in Solanaceous Fruit Vegetables

. Lingfeng ZHONG and Toru KATO
Laboratory of Vegetabie Crop Science, Faculty of Agnculture

Abstract : The influence of various sunlight intensities (natural sunlight, 35% and 55%
shading ) on the’ growth yield and chemical composmon ‘of xylem exudate in tomato- (ev
. Fukuzyu No. 2), eggplant (cv. Hayabusa ) and sweet pepper (cv. Shmsak1galkem1dor1)
grown in greenhouse were 1nvest1gated o )

1 . Lower sunlight intensity due to shading induced the reduction in dry weight of all
plant parts and yield in the following descending order .: tomato, eggplant and then
sweet pepper. ‘

‘ 2 . The plants grown under -low sunhght mtenSIty condmon showed poor root system
dlstrnbutnon with less thick roots over 1'mm in didmeter, especially in tomato. A posi-
tive correlation between number of thick roots and yield in each vegetable was clear-
ly observed: o ' .

3 . Low. sunlight intensityA reduced predominefxtly'eiudation rate and cencentrations of
cytekinin NO3—N, NH4—N, P, K, Ca, Mg Fe, Mn, Cu and Zn in the xylem exudate in
the following. descendmg order : tomato, eggplant and then sweet pepper.

4 . It was found that cytokinin content in the xylem exudate was posntlvely correlated

"~ with yield in each vegetable
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Fig. 1. Influence of sunlight intensity on the growth in solanaceous fruit vegetables.
S A, natural sunlight ; B, 35% shading ; C, 55% s\‘hading.
[ Leaves : (ITITHD Stems : m Roots.
* *Dry weight (g /plant) : mean separation by Duncan’s multiple range test, 1 %
level.



FARBEROLS, WREFCHBEROEERICRIZTERORSORE G- mg) 4

WCMOEBT B LUBBED AN, #TIEE, X (ERE2EL), RIOTT, E@ﬁ%mit
7214, 80C THMBEETEMEL N -7, BTIE—HBEER &klofm+ﬁ$%ﬁﬁt RS
T % 00 1S 48R 200m, i S 30emiE ) B S - MR ORI h’JV"C ﬁ’fﬁ fk*ﬁ /K’rﬁ&t@ﬁﬁt
1amll EOBEKRBE L, %@*ﬁﬁ%?ﬂﬁbto

BV LR L) EELAME LI I s UMy —MEICE 5T, KL Y EF -
Lo THIE LT, MBESEFEE 7 =/ - VIRBEIL L 2T, TV E= TREﬁﬁ’i“f/ N7z
CVHBHEITE 5T, U EAFFEYTFVEBREICE 0T, A, ANT L, TRV YL,
Bk, v v Ay, PECICESL EORS ERTRAEICL o TERENME L72e % BERBHETF O
EESRE LR RN CMMERREL TV ES TREREELIIVALOL L, 851,
Mﬁ¢®#4bﬁ4—/u%ﬁwtﬂLiob77/—w1mmtfﬁﬁﬁ¢7nvb7774—
& o THZE L, : '

5 £

1. £5&RE : -

Fig LICRONB LI, SEMELBRABR CAEFTNRG BT T, EPEIEL(EP o7
BRI TEYPENRL L, P2 P TCREOBIFELL, BT -2 TR LD o7 —7F,
EYRGERABRICBNT P TRLEL, fX‘C%u%f»oto R ILERIC L - T
FLZED, E—2r TREQBETHMBEL Y LD o7 ~

Bl QUL Fig 2iCRONA LI, BSEPL LERBBEXTEL(Er o7, EXT
WA L7o SEHICE DINEROBABEIR b7 FTELL, RWTHF AT, #IC¥ - TR uH

‘Eggplant , Sweet pépper
4400 f + 100 7
o
- 3800F I 180 =
S a S
= ] =
(=] b . E
. ¥
o 3200F f = 160 =
2. B
>4 [:%)
, | 3
2600F | [ ] . 1 S E
S e e | g
. ‘ 4
2000k ol EL L {20 £
o> LY
OT TO-

g Sunfight intensity

Fig. 2. Influence of sunlight intensity on the yield in solanaceous fruit’ vegetables
A natural sunlight ; B, 35% shading ; C, 55% shading.
*Yield : mean separation by Duncan'’s multxp]e range test, 1 % level.
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Table 1. Influence of sunlight intensity on the nitrogenous compounds and carbohydrates
of the root in solanaceous fruit vegetables

cron _Sunligﬁt Sol;ble lnsolubl.e’ .J’Ifcﬁal i “,S?ggg{f Ssod;;)le Starch
intensity 3
% Fresh weight basis

Tomato Natural 0.068 0.257 0.325 79.08 0.764 -0.558
35% shading 0.083 0.235 0.318 73.90 0.511 0.308

55% shading 0.129 0.191 - '0.320 59.69 0.278 0.185

Eggplant Natural 0.128 0.438 0.566 77.39 2.231 3.643
35% shading 0.148 0.405 . 0.553 73.24 1.606 2.677

55% shading 0.187  0.371 0558, 66.49  1.328  2.204

Sweet Natural 0.152 0.463 . 0.615 75.28 0.943 0.656
pepper 35% shading 0.169 0.448 . 0.617 72.61 0.778 0.534
55% shading 0.194 0.41‘6 - 0.610 68.20 0.613 0.434
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Fig. 3. Influence of sunlight intensity on the rumber of thick roots over 1 mm in diameter in
solanaceous fruit vegetables. — ]
A, natural sunlight ; B, 35% shading : C.55% shading.
T 1.0~1.9m T 2.0~3.9mm ; over 4 mm.



FABBEEOEE, [REECCREEEOEERCRIITEROREOPE (- K 43
| 1 = 1
| A ! %ﬁ%&v AR
Tomato '////' :\»\ \\ {f/ N\"\‘\\, e = -’E’t\ W\.
~NMN EERY HRE i
AN LM P !
7 W, SN T
Eggplant 4 L 7/: | . NSY ?\ V4 117/’{/.24« o "‘\ . // Kjfﬂ { i\ MY
. NVRTN 1/ ZR/ANE [1h
IR IR I
; [ /fﬁff/?u el 1]
' | g H“'l\\ LN TR T
Sweet - ; 1( : ; . : !
Pepper "'-.\ : | : ' ! ¢ | I | H
! | NN N
Natural sunlight 35% shading

Sunlight intensity

55% shading

Fig. 4. Influence of sunlight intensity on the

vegetables.

EXIZEDELLEA LA,
BOBENL R h 57,
mfﬁﬁﬁfzfumwmlbéké< 1<
EOEMARLTE D, KBEREICHIELTWwE
(Fig.4), MBRINCRSL L, BROBRXOMER
MHEEWE D KE LS,
ilL7e SHIIH L, SRR TIIARRAET T/h
8¢, BAHMLTWI ‘

4. KRR EINE & DRAER

Fig. 5 \ORT & 9 ICERE 1 mbA EOAARE L &
N E ORICEWEOHBZRD bz,

5. RMMERRE, MaEPOD EC & pH
WWEEEIX P 2RO EL, RVWTHAR, €
-2 DIiE %57 (Table2), ECH3F+ AT
pHiR Y=< v TED o 7o EHITHE - THWHE
BEECHELIETL, #IZpHIEES 227
6. RBEPOEME N IBE

F A TSR,
BE, Y- Tid7 v ®= 7 BEFBEHSME
FILHERTENREFNE o7, HIZ, TRHDE
FLEWBER < P TELIBYERISRLON
Too ERIZE > TINLDBEHRIARENEE
FEHLHA L (Table3)o —HMBESIZD W
TRAL, FATIX) Y, HY, ANIIAL <

Ve v TiRED

Lot ) EERLSITH -

ERREEL L UEEE

root system distribution in solanaceous fruit

4‘500 Tomato
4000 } - ry=0.9m1* .
[ ]
3500 - . .,
3000 o
0l N
2000 -
Ot‘ l' y . i 'l A
4500 Eggplant
‘g 4000 | ¥=0.903" J
& 300 f . ¢ °
b °
3000
3 [ . o
= 2500 .‘
2000 [
’ ot‘£ A 1 A1 'y J
4000 ¢ .
Sweet pepper o
- = *
3500 Y =0.888" . 0e® *
3000 } L
o
2500 | o
2000 f-
OI‘I L A 'l 1 - A J
0. 20 30 40 50 60 70

Number of thick roots over 1 mm
in diameter/plant

Fig. 5 Correlation between number of thick
roots over 1l mm in diameter and yield
in solanaceous fruit vegetables.
*Significant at 5 % level.



BAKSSWHIAEE $37%  (1988) B &

Table 2. Influence of sunlight mten51ty on the exudatlon rate EC and pH of xy]em exudate
in solanaceous fruit vegetables

Crop intenciy '(Eex/";ﬂiﬁ?/"héiie) ( mg(/:cm) pH

Tomato Natural : 15.89. - . ‘l_.50 ) 6.20
35% shading 3.1 - 12 664

55% shading 014 . 1.0 6.87

Eggplant Natural 8.06 . - 2.54 6.31
35% shading . 615 . 2.34 : 6.34

55% shading 5.5 - 7 2.2 6.64

Sweet Natural 4.40 . 2.32 6.75

pepper ‘ 35% shading 3.81 2.00 6.92

55% shading 3.45 . 1.95 7.42

Table 3. Influence of sunlight intensity on ‘the nitrogenous compounds of xylem exudate in
" solanaceous fruit vegetables

cron Sunlight NO+- N NHi-N _ Organic N TotalN
_ intensity ppm .

Tomato Natural " 154.43 512,15 . 104.48 - 271.06
35% shading 125.26 8.86 72.17 206.79
55% shading  105.47 624 5037 162.08

Eggplant 35% shading - 256.51 17.45 147.99 421.95
35% shading ' 218.75 13.40 . 125.53 357.68
55% shaging 187.50 . 10.25 ° 109.63 ' 307.38

Sweet Natural 187.11 ° 32.75 115.03 334.89

pepper 35% shading ©166.41 29.99 94.22 290.62
559% shaging © 157.55 " 28.23 88.07 273.85

Table 4. Influence of sunlight intensity on the mineral composmon of xylem exudate in
: solanaceous fruit vegetables .

Sunlight P K Ca_ Mg Fe Mn Cu __Zn

Crop‘ intensity - __  ppm
Tomato Natural 54.88 264.42 100.49 61.83  2.50 0.58 - 0.30 0.28

35% shading  42.68 220.19 83.33 55.73 2.01  0.44  0.24  0.22
55% shading  34.15 187.50 66.18 42.75 1.63  0.32  0.16  0.14

Eggplant  Natural ~ 79.27 341.35 203.43 85.80, 3.61 ~ 1.61 (.43 0.3
35% shading  63.85 326.92 187.25 76.3¢  2.95  1.49  0.37  0.26
55% shading  59.76 293.27 175.00 66.72 ~ 2.11  1.25 0.3  0.24

Sweet Natural 60.98 291.35 98.04 2702 3.21  0.73 0.53 0.39
pepper 35% shading  56.10 274.04 91.67 22.90 2.91 0.71 0.51 0.36

55% shading  50.00 254.81 88.24 20.61° 2.76  0.60  0.49  0.25
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Fig. 6. Influence of sunlight intensity on the trans—zeatin'contént of xylem exudate in sola-
naceous fruit vegetables
A, natural sunlight ; B, 35% shading ; C, 55 % shadmg ‘
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