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1.1 stk

PR SR A ek 2 57 (Jinfen 27) , iK% -4
Sy 4K,
1.2 RHEHk

RETF 2014 4E4 H 25 HES A 30 HEERER
TR Venlo IR EN#HT, ZRETH 50 m,
JE® 4.5 m,FE 9.6 m, 1 30.0 m,pgdtEM ., FHFAME
MRS 5 ELAH 58 4 R T B 28 AH , 8 A I B 45— 30
fEHFAML . FERE PR BERE, BEK 8 m, 58 1 m,
BERERR 2 17, 47HE 30 cm, #REE 40 em, EMERTE#H1T+
HEK Ay B AL T B R £E 25 EM50(Decagon Device. USA)
HAERFALHE 20 cm YR + 48+, ff ] ECH, O-TE 1£ )8
A W A e A K A BhAS  DAE T AR 7K 43 1 SE B 1 1
WERERE., KERE 4 K03 IEH R CK(H
R HK B/ 70%~85%) , 5 Bl T1(H A&k
K& H 60%~70%), FEE G T2 (H B & K HK &
B 50%~60%6) , FEFERME T3 (H B H K FK & 30%~
40%) o, N[} Ah B AR AN [ 7K 8 3 A T R P9 14T, Ab B TR
ANFEFEMRE TR ETRE R 40 cm, BEBE T X BERE .
1.3 THWE
L3.1 fRIPMEEAIE BRI AH & A E AL
BTWAF LI 5 min £ 45 J5 B, B AR & BT REFREX
29 0.5 g AR KBTS SR BB LA 1, VKR
B0 20 min, B E 35 W (BPES 8O BIARKE , B F 0~4C
PRFF. BTSN E I kS 2% SCHR1T].,
1.3.2 ESERMNE ZHRATFIRTFREX
B, ERE B IESE + R 3 em AMOBE K, MR BT RK
FOMFE St 4l 1 0 2350 FF 4R DU & B 300 4 e T s ) 55 B
AT RR 48 B0 B0 A R R i R 3, 55 A N R R BORE T
AR AF IR Z RN £ 48 (XLRHIZO Tron , Canada) , 7
F AR EBIXR R AR R F MR R
AANTILHEAT B — 7 (LR IR BA T SR, R
B O 10 cm, K 40 cm, FA IR HAIRALES B Tk
BN, N\ T ERE G, BRI OB RIRA AR
WRBR IS BB REANFRMEK 1 cm, FHBRE R
FIAR 2R IR R $ 7 AL SR B AT R 3, I REE AR R A
4 (WinRHIZO Tron 2012b,Canada) 3R 2 S K AR R
MR RR BT ER WREHTERE ST
L4 BAESr

RIGHHEIE FH DPS # /4, SPSS #4: #E47 M L 483
4387 Excel BAFERE] .
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Fig.1 The change of soil moisture content at

20 cm depth during the test
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bR R B 22 5], YR H CK>TI>T2>T3 #
X RBAK ST 38 B8 B 2 M ] SOD & ¥ . [ A ) 2
+,CK 4t 38 i) SOD i ¥ 48 b i 274. 6 U/g 3 fin %
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1.15.1. 44.1. 92 1%, VA BARE & 40 i i A K it - SOD i
PR KR BEHG 0, [R] B 7K 43 368 . 58 B I 1 R 7 B
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K, KrE A S CK 2 8] 28578 R R %6/
M5 H 9—30 H , /K5 a4k 35 CK f SOD & 1 22 B
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7.70% ,T2 M 31. 67 %038/ EIK 15. 00%, T3 W
i 51. 70 %68 /> % 28.23% . X A RE 2 B W F A xF T
B W IE N 25 2R, 32 B R T ReE A .

POD { ¥ X 7 [7] &b 22 f) i 2 0Ll 2b, POD 15
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Note; Different lowercase letters represent significant differences among different treatments on the same day(P<C0. 05). The same as below.
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Fig. 2 The influence of water stress on tomato protective enzyme on seedling stage
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3.51.3. 33 £%, AT UL ¥ B K A e X CAT WEMEBAIER
BB R MEIVER . RS CAT HHRM Ny CK>T1>
T2>T3, Hi3| 5 Bk e 5 CK Z a2 Rk &8 ,
X R AT A X CAT 1EMEA B HI1E

B K 43 Foh 38 Ak B 7 i MDA & 8 1) LA L B
2d, CK 41 MDA & 27 B A 2k (IR A g RF7E L
BARHIKT , &K 43 e AL 3 3 40 MDA & &7F
5H 16 HA/MEEER .5 A 23 HZJ5 W £ BRI 213
. XRIABERZ I MR N, K 5 e IR w1
Hivs BB , T A B SR fR K Ay e R R, 2
e iR, T2 1 T3 78 5 A 30 H MDA & &R
ik 48.51 mg/g F1 53. 95 mg/g, SFRHIAN CK & &
Lo, AN T 1. 20 A5 1. 45 £, X UE B AR A ] Y
7K 43 a8 2 X6 P A A R 4, U R P B E K
43 RiE 1 BB A5 T R A
2.3 KATIHIEXS FAIE SIEFR RN

3% 1 AT LAE H 7K 433l X i 30 328 ik v A o 1o
LR ) A B ST E W NIl & 3 7 SER 2 ] oy
BE2ES, H CK>TI>T2>T3, KAtk 24E
BRI EIVE A (RN R K 43 B aE T 7 B bk
ERHRE R EE (5 A 9—30 H)EAZEAR K, X BB K 4
i3 %o Aok v 9 0V P 3 2 B 3 ) 3 (R RS ok 2
5H 9 H). KA e i T AR B0 5 m 5 % Rk R G
MR A —B, T 2R 7K 43 B aE 4 e g A [ Bl
ALY CK Z [BIfF7E & 2 5, (B 4% B A A B 38
Z 0] 22 5O B 0, BB K 43 38 X 2 A5l Z5RE U R B S

ERMHIER T3 J5 HIZEM AN 0. 626 cm, 3 CK Jg>
T 43.7%., XL K 4 38 BB BA B 9 1 AR A
Ak, RHRE KGR EEK AT a Ab P T1 St
HIFEA A R B0 AR, T T2 F T3 v R 508 208
A, 5 CK AHELAR S0k /> T 19. 5% F1 39. 5% , 13 B 4% BF
IR A3 R8N S0 T 50 v B A i R B T AR R T R
AR ES CK LA A8 TR, X AT BB 2 R Rk 20t
SN T I R AMEARXT RN A R F RS ZR A .

*1 HHAAREKSBET
BRSO (FHE L IREE)
Table 1 Comparison of tomato shape index on
seedling stage under different water stress treatments (mean=+ SD)
W H /31 Eviil i TR A
EEP pm ‘ ‘ o
Determined Plant height ~ Stem diameter Leaf area
Treatment Leaves
date/(H-H) /em /em index

CK 23.5+0.2a 0.62640.025a 7.740.3a 3.41840.140a
T1 20.340.2b  0.56740.012b 7.340.3a 2.798=+0.136b
T2 17.5+0.1c  0.53340.013b 5.740.3b 2. 22840. 190c
T3 12.4£0.1d  0.39540.011c 5.040.0c 1.110=40.103d
CK 32.2%0.2a 0.76240.021a 11.040.6a 4.45740.219a
T1 28.5+0.2b 0.63240.019b 10.3+0. 3a 3.66410. 219b
T2
T3
CK

05-09

05-16
22.3%0.2c  0.547£0.019¢c 9.7£0.3a 2.909+£0. 218¢c

16.3+0.2d 0.41640.017d 6.7+0.3b 1.660=40.185d

40.4+0.2a  0.908+0.027a 20.3+1.5a 6.24940. 223a
T1 32.540.2b 0.81740.020b 13.740.9b 4.967+0. 219b
27.140.2c  0.757+£0.027b 13.7+0.3b 3.659+0. 221c
22.0%0.2d 0.431£0.016¢c 7.740.3c 2.09640.078d
CK 59.5+0.4a 1.11140.067a 22.0=1. 2a 10. 75710. 384a
T1 49.3+0.4b  0.92040.015b 22. 3+0.9a 8.75340. 273b
T2 44.540.4c  0.860£0.025b 17.7+0.9b 7.364+0. 231c
T3 36.340.3d  0.626+£0.017c 13.3=£0.6c 5.11340. 144d

2.4 JRI3 B X R AR AR B R
7K 73 T3 Ak T T A0 7 AR AR A B B B AR T

3
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RT3 B AR R R B 7 A A R R B ) 82 5
(£ 2>, NFEFREERI7K S e Ab 2 R AR 2 B B AF 3
HREMWAAEDELER, WEW TI>T2>CK>T3 .,
ULHA SR BE R BE KA hE A R TR R A K 2 Y T
W —FPIE N MR, — EFEBE WK 8 A B T
WIBRMBARMER., (REREKSE T ARRNOE
K22 =EMH .5 A 30 H TS RARBKEMN N CK B
30. 16 %6, P EHAR WA CK /Y 61. 4950 , XKD
TE I PR R — e BREE Y, 3 B K 43 A 7 B BELAS 1 01 3R
TR R A K. 7K 40 T3 ot 1 300 36 7 AR 2R 2 T LK
SR A S 42 B 2l Ab BT B R i AR S i, 5
H 30 H T1 BFRmAZ CK /Y 1.52 £, = B e Xf &
FREAAHIRI B RHEER.S A 16 H T2 IRA
MR CK B 1. 21 A%, 7E 5 MR B B2 Al
fER,5 A 30 H T2 BEEFN CK ) 88.54% ., KA
B XFAR ZRAR R B A5 -5 AR 2R R T AR A R R AR
BREE T IRARES CK M LR A A B & m,.5 A 30
H T1 #RR%E0= CK /Y 1. 63 £5, HH S, T B e T AR
#rage CK W B B> ,5 H 30 HAUH CK 1 32.70%.,
FERE TR HIARR B A B L F CK.EEEFH S
CK i, JLE T 251
x2 ARk 4y B A B T
EHEMR RS (FEEIREE)

Table 2

Comparison of tomato roots on seedling

stage under different water stress treatments (mean+ SD)

H# BKE MEER BEHER  BRE

Date/ Total length Total surface area Total average Number of
(A-H et /em /em? diameter/mm root tips/ 4™
CK 625. 88+21. 86¢ 967.49+9.59¢  1.2240.02b 29.7=+1. 5¢

T1 1215.51+39.00a 4 257.13+30.55a 1.50%+0.0la 93.7+2.0a

0509 918.87+18.43b 2 757.41430.22b 1.4740.02a 74.3%+1.8b
T3 437.28+8.98d 696.03+9.61d  0.72+0.0lc 28.0+1.7c

CK 814.18+10.40c 2 323.527420.50c 1.5740.01b 50.0=42. 6c
T1 1321.87+16.58a 5 334.71+25.81a 1.93+0.0la 117.7+3.5a

05-16 960. 69+7. 16b 2 806.51+15.26b 1.60740.02b 84.7+2.0b
T3 596. 56+6. 53d 904. 57+9.37d  0.84=40.01c 29.0+2.3d

CK 1118.64+12.05¢c 3 552.23+48.80b 1.6740.01c 73.742.0c
T1 1438.25+24.72a 5 461.26+53.09a 2.00+0.03a 149. 7+2.9a

0528 1209.274+12.07b 3 059.90+11.30c 1.75+0.02b 92.7+1.5b
T3 508. 29+5. 53d 980.02+8.70d  0.98+0.02d 31.3741.8d
CK 1 367.4946.14c 3 657.62+24.52b 1.7440.02¢c 100.0+2. 6b
T1 1 506.30+10.60a 5 570.95+23.87a 2.04+0.02a 162. 7+5. 6a

05°30 1 319.43+15.54b 3 238.38=+15.58¢c 1.97+0.01b 98.3+3.8b
T3 413.50+7. 93d 1 260.49415.91d 1.0740.01d 32.7=+1.5¢

3 HitH5Wie
HYTEIEF ARG T h TR N RS,

H A RS R R ERR AT 28K 5 il S50 5 41
T E AR T i, TE AR B 2 KX
YR LM EN . %R R R R, K5 e 4B
T,CK.T1. T2, T3 4 ¥ ¥ SOD F1 CAT I 14 ¥4 b &b 38

4

P ) 488 o 7 B S 4 i , POD 3% 1 90 39 58 I S B S8, i 5
A 16 Bz JiHa#E N, H SOD,POD #1 CAT 1&#:#5
Bl CK>T1>T2>T3 #a#, XKl £ 8 &0
R A T 1 5 7E K 43 B a8 ) 91, E B i SOD Al
CAT p[FIAVE S BR5 R r= A RO TS MR, M e i3l P 5
B POD g7~ A HEEAE M, B HO, %l H.O M
O XEFFEREF NG LRA -, EHRABF
SOD.POD #il CAT & PERREEE N, 1 A [ T He £ i 50
FZEPAE ST P R IS VR S B TS R RIS, i
AT RE R HOVEY) TR A B oK 43 kil R A %

MDA 7 &2 41 i B fg i E AL i B Z 845, 7T 5
YRR b B T B AR AE A SC RS 2 R , AT IR
A YRR S5 4 5 Zh B8 , I A1 3 0 40 S A A0 X 38 1 5L B
HRIFIIEMARER . ZREH ) MDA & &R e it
B3 v 3 o, L HE R T2 A T3 ERBE R R
48.51 mg/gfl 53.95 mg/g, HF I K T3>T2>T1>
CK, 33X 156 B 7K 23 e T 40 P9 10 3 M 48 04 o, L FE &
T A TR R flr 6 R B A 08, 400 M PR R 45 4 A2 B — 5 R
. SEHIGE T 40 R] LLSE B B0 358 I P AR X 2B 1
=, BT AR 10081 45 A B2 /9 MDA 4 B 48 35 18 5K
- TR 9 4 B 3 O LR R R B R T8 T, 40 32 B
45 R i, A 4 i A RIAT MR MEE, §
BN IR R G5 AT RE AR 2 B P B IR

VFEWFEAESE , /K4 BB VE R T 48 400 1 i S 4
ZREmE g KA B TR, &R BN IS SRR,
KA RGEZBNMHY B VE A E R T M, S EE Y
RSk R RN 2R A5 N X AR I AR A
RE—HW . FF,K3MEE T, H T iR XK
BT R FE AR R 10 T 90 S5 43 B 386 ™7, AR K BE AL
FEFR A R FIFE R I, DLE T4 2R W &k 4t
MY IE R A IS SR B, %R, B E e
Wi BB YA FIF AR R A, KB B a /R
TR FP R VR P N B 2 AR S AR A (B R
HEPEEW T, FMRAEKNZRHBWH. K
I R K S E B A Rl T IR MIR R AR

7K 53 B8 X AR ) S e K i 2 R B AR, B
S MALE B R R — B B R . IR L&
W 2 BRSNS, BT K S B aE Xof v e B R
RGN HE T MR EE A R — 25 .
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Effect of the Water Dry Stress on the Young Plant Morphology and
Protective Enzyme Activity of Greenhouse Tomato

LIU Zhaoxia' , YU Yanwen' ,CHEN Yanqiu® , YANG Zaigiang"*
(1. Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters,Key Laboratory for Aerosol-Cloud-Precipitation of
China Meteorological Administration,Nanjing University of Information Science & Technology , Nanjing,Jiangsu 210044 ; 2. Shenyang Central
Meteorological Observatory,Shenyang, Liaoning 11001633, Jiangsu Key Laboratory of Agricultural Meteorology, Nanjing,Jiangsu 210044)

Abstract; ‘Jinfen 2’ tomato was used as test material,designed 4 soil moisture gradients test,from April 25® to May 30",
2014 ,and the treatments of mild, moderate,and severe water stress were T1,T2,and T3, with normal irrigation as CK,to
study soil moisture stress on tomato seedling morphological index and protective enzymes. The results showed that with
stress time increased, SOD, POD, CAT activity and MDA content had different degrees of increasing. Moreover in the
same period SOD,POD,CAT activity presented trend of CK>T1>T2>T3,while MDA content was expressed as T3>
T2>T1>CK, besides there were significant differences between different treatments. Tomato was affected less under
mild stress,but the long-term moderate and severe stress would destroy cellular structure more seriously; Under water
stress,the plant height,diameter coarse,leaf number and leaf area index of late seedling stage tomato all reduced to some
extent,and that under the severe stress decreased more especially,only reaching 61.0%,56.3%,60.1% and 48.3% of
CK respectively;mild water stress could significantly promote root growth,and the amplifications of total surface area and
root tip of T1 were as much as 34.5% and 38.5% compared with CK. And T2 roots advantages compared to CK
gradually weakened over time,while the final total root length,total surface area,average diameter and the number of root
tips of T3 were only 30.2% 34.5%,61.5% and 32.7% of CK respectively. Studies showed that water stress could
inhibit the growth of tomato above-ground part, but mild stress could significantly promote the growth of root system.
Short-term moderate stress was beneficial to root growth, but with the extension of stress time,the promotion would
gradually diminish or even into inhibition. And under severe stress, tomato root was obvious inhibition. The study
provided the scientific basis for water management of greenhouse tomato.

Keywords: soil water dry stress;tomato; growth; protective enzyme
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