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REF 2015 4F 2—5 AEMRE R TR FEAA
T A A5FE (TPG-2009, Australian) FH 347, F ‘&8 5 5~
FMMTEFHATEH.FETEBEATEM, E
IR HEAT , SR 3F7K 53 T3 40 76 38 LK 7, e 76 39 i
B AEERS BN TARA h #E47 a0 28, 15 % B RR
SE RN 25, B R/ RO 4 5 & 18/8°CL16/6°C
14/4°C.12/2°C 4 47K 66 A 3%HE F (Photosynthetically
active radiation, PAR) % & 400,200 pmol * m * « s™' 2
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BiR/®E 18/8°C) . L1T2 (400 ymol « m™* « s7*,
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Table 1 Effect of stress and recovery of low temperature and low irradiation on Chl a content,
Chl b content and Chl a/b of tomato leaves
it Qb ¥R R B
LIT1 L1T2 LI1T3 L1T4 L2T1 1272 1L2T3 1L2T4 CK
Indicator Treatment days/d

2 2.1240.16bc 1.887+0.14cd 1.8240.13d 1.62+0.11d 2.44+0.02a 1.82740.34d 2.20740.087ab 1.22+0.12¢ 1.8440.22d

4 2.054+0.12a  2.03740. 14a 1. 7840.09ab 1.60+0.12b  1.8240.12ab 1.85+0.32ab 1.6740.07b 1. 6440.26b 1.65+0.03b
Mjﬁi stk 6 2.2740.07a  1.7840.08bc 1.9740.02b  1.7140.17bc 1. 92740.37bc 1. 80+0. 09bc 1.61+0. 15¢ 1. 6540. 24bc 1. 6740. 04bc
Chl a content 8 1.93+0.05a  1.9540. 45a 1.94+0.02a 1.7640.00ab 1.3140.80b 1.7740.11lab 1. 90=+0. 26a 1.44+0. 13ab 1. 6740. 04ab

10 1.52+0.09a  1.58+0.27a 1.58+0.21a 1.2040.13b  1.29740.08b 1.40740.06ab 1.30+0.19b 1.00+0.06c  1.57%0.08a
2 0.42+0.01b  0.36740. 03¢ 0.37%+0.0lbc 0.3640.02c 0.51+0.02a 0.34740.06c 0.48740.0la 0.2740.02d 0. 39740. 05bc
4 0.42+0.0la  0.3740.03ab 0.38+0.0lab 0.3340.02b 0.38740.0lab 0.3540.04b 0.35+0.01b 0. 36+0.06ab 0. 36740. 02ab

Mjﬁi bk 6 0.50+0.03a  0.3340.0lcd 0.42+0.01b  0.3640.02¢c  0.46740.03ab 0.32740.02cd 0.43+0.04b 0.30+0.04d 0. 36=0. 00c

Chlb content 8 0.4240.01a  0.3440.04b  0.4140.00a  0.3240.0lbc 0.3140. 15bc 0. 3240, 02bc 0.4240.04a  0.2840.02¢ 0. 360. 01b
10 0.37+0.01b  0.3140.02d  0.39+0.02a 0.2340.02f 0.2940.00d 0.2740.0le 0.34+0.01c 0.23+0.02f 0.3670.01bc

2 5.064+0.22bc 5.2240.08ab 4.91+0.12c  4.5440.11de 4.83740.15¢c 5.34+0.04a 4.57+0.17de  4.4940.18e 4.74+0.02d

WHEE o/b 4.93740. 22bc  5.56+0. 13a 4.90740. 15bc  4.85+0. 16bc 4.83+0.35ab 5. 21+0. 35ab 4.82+0.15bc  4.54740.12¢  4.54740. 20c

. 4.54+0.11b  5.38+0.11a 4.7240.04b  4.78+0.22b  4.23+0.48c  5.62+0.06a 3.75+0.04d 5.4140.18a 4.69+0. 08b

Ctl a/b 4.60740.08b  5.74+0. 62a 4.7040.03b  5.57+0.19a 4.27+1.00c  5.53+0.13a 4.55+0. 20b 5.08740. 11ab 4. 69+0. 08b
10 4.1540.22bc  5.1440.88a  4.05+0.28bc 5.1740.92a  4.4640.28b 5.25+0.18a 3.77+0. 44c 4.2740.13bc 4. 4174-0. 19bc

NG FEFRRF AN EHER2EBQBALE P<0.05 kP FRRBFE.

Note: Different lowercase letters (P<C0. 05) show significant differences within each column according to the Duncan’s Multiple Range test.
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Fig.1 The dynamic changes of tomato leaves’ SOD activity under different treatments of low temperature and low irradiation

2.2.2 AIEIERRXTFAGT d E A B T A R T

H & 2 ATLUE A A 38 F i S ALY g (POD) 1 14 Bl
EOBRBEWIER, 2 A, 5 SOD &
AL A LG , POD 3EMEAE 2.4.6 d BFAEALAR K, 7E 8 d Al
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Fig. 2 The dynamic changes of tomato leaves’ POD activity under different treatments of low temperature and low irradiation
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Fig. 3 The dynamic changes of tomato leaves” CAT activity under different treatments of low temperature and low irradiation
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Fig. 4 The dynamic changes of tomato leaves” MDA content under different treatments of low temperature and low irradiation
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Fig. 5 The dynamic changes of tomato leaves’ relative conductivity under different treatments of low temperature and low irradiation
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TSR UE R R 12/2°C b 3R , 18/8°C Ak
PRERA, 7E AL B BRA 43 5] CK # 2. 23.1. 86 5. H
El 5(b) A A1, 7E PAR 24 200 pmol » m™? « s ' AL FE T,
AHXTHL SR LB R BE R 12/2°C b B i, 18/8°C Y
Kb PR AR AR, ZEAL BRES N 4353y CK B4 2. 75.1. 88 i, 78
AR R BT, PAR 24 400 pymol » m™® « s™' g 4bHH b
PAR 29 200 pmol » m™* « s~ ' AL FAHXT B 3R By 1
4.5%.,
2.5 RIRERT &80 E 50

AR RA PR /e ah it B T R R A&
SOD 7 .POD 3% 14 \CAT 7544 MDA & & D) K AHXT
FRPFTERS I ERWE 2 iR, HR2FALUE
HOREERBETE - ERSHITRELAT

0. 937 9, BT ASE—~ F2 B3 & LA 3 7 700 7 {1 R 55 IR oy
BETRIEN. BrA AR RE LR, UL RIR S
FEXSF e 5t A R 1) 5 ) 7 B2 L BT A R A ok 2R [R) 4 iR
A HERF,

HRAE b P Y 25 FE B O BME £ 32 B 53 R AR AE 1) &
BHEMAMBER DG T, AN E S5, W
£ 3 s (FUE IR MR T K . NER3ATLE
HL,LIT1.L2T4 5HE A 2 TR K, £ AL BT F 4 %
M= B R B HE 4 o LITI<L2T1<L1T2<<L2T2<C
LIT3<L2T3<<L1T4<<L2T4,LIT1 5 L2T1.L1T2 5§
L2T2.L1T3 5 L2T3.L1T4 5 L2T4 M &K, 5
RALFRE) A 2 F AR L, L2T1 5 L1T2,12T2 5 L1T3,
L2T3 5 L1T4 288K,

3 oy
*2 REERAEENSERNERD T
Table 2 Principal component result of every indicators for tomato under low temperature and low irradiation stress
Ei- o LES 58 MEYEEEEY: SR AYEEEE SELEREE O WoESR AT E R B THkE
Indicator  Total chlorophyll a content SOD activity POD activity CAT activity MDA content  Relative conductivity ~ Figenvalue  Contribution rate
Prinl —0. 390 266 0. 413 655 0.413 826 0.416 552 0. 409 555 0. 405 067 5.627 222 95 0.937 9
4
x3 ZEREHEER/S
Table 3 Composite scores of every treatments
pos:)
L1T1 12T1 L1T2 L1T3 1273 L1T4 1.2T4
Treatment
784> Score —3.811 33 —1.552 54 —1.398 93 —0. 208 87 —0.076 30 1. 041 66 2.189 39 3.816 93

3 HitH5Wie

AR R TEYER A BT REENOR. 5
B G RE I B (LBCR B U S, i B 81
FRIYI R G AR RSB . iR R AR
MHRER a FIFFERR b, KPR RR a 0 T HI4
HRIHER R b T RERMR MR AR ER , DR
ORI I 28 K a 20 T8 K L REFE e o L BE RO 1E F.
AFEBHER R R R & B WA 2R RE
BATE IR S5 BRAL T T, Acb JHL A W) A ] 0o Pt 3R 5 B2 i
AR, SINARE TR R RS —8. KR
SEIREE AR R Tl it 4 R B R AR B R 4 SR
TR -5 5 B AR F B RN, A SRR O A R T 55
M, I 2K BT BB T e A R AOPE 55 TSR IR
Mint2 2 & B AE TR FET R RIS IR AT B
MR R A ERA PSR — b PR ), AR R B
T CK, 5P %% 8 N4 im0 — 2. b
&AL TR ] 0, AR R S BT R, HAF R a flit
SR b GRBAEE—H. HRR /b WA TR H
Y5 CK #H AR [ Ab BEIR] 22 5 R ], 55 SR 46 7E X
¥ 8027 H1‘ Skala” BE ST HH Al T R P A AL & BEFEAR, I
R o/b JLP 2R T X AL B SRR, XA A2
A TR) it ol i) 47 396 1 S I 2 BT Ak e 7 9 ) Y
JRIH

I IR B2 RR 38 S AR Al 0 A 400 B RO [ 7R B 1)
1 o IR 0 30 85 5 2 P PR IR e 2 , 5 B8040 G A L A
[FANE LU MR A L SR K, I e A SUR
VR E 5 SR AR A B A B B B A7 E AR A, BkaRD
TR Z IR F S EFMAO B TR LT, SRR
SEIR—3, i T R B, 7 Ab B R, BE 2 A P A ] Y
FEK TR R E AR B AN, FA A R R R
B b T B, U I R 2 PR 8 8 A e e 4
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Effect of Low Temperature and Low Irradiation Stress on Senescence of
Greenhouse Tomato During Flowering Period

GAO Guan' ,ZOU Yujia' , YANG Zaigiang' ,LI Jun®
(1. Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters, Nanjing University of Information Science and
Technology , Nanjing,Jiangsu 210044 ;2. Shanghai Climate Center,Shanghai 200030)

Abstract: Taking ‘Jinfen 5’ as experiment material, the artificial environment control of low temperature and low
irradiation was conducted in Nanjing University of Information Science and Technology from February to May in 2015.
The daily/night temperature was treated as four levels, 18/8°C, 16/6°C, 14/4°C and 12/2°C, photosynthetically active

2 2 1

radiation(PAR) was set two levels,400 ymol * m™? + 7' and 200 pmol * m™® « s ',and took daily/night temperature
28/18°C and PAR 1 000 pmol * m™? « s™' as CK, chlorophyll a content, chlorophyll b content, chlorophyll a/b,SOD,
POD, CAT activities, MDA content and relative conductivity were studied,to judge the effects of low temperature and low
irradiation stress to the senescence of greenhouse tomato leaves. The results showed that with treat time extension,Chl a
content,Chl b content and Chl a/b of tomato leaves were declined. The experiment lasted for 10 days at the case of daily/
night temperature was 12/2°C ,PAR was 200 pmol » m™* » s™',Chl a content and Chl b content was the least, which
decreased 36. 31%5,36. 11% respectively compared with the CK;moreover SOD, POD,CAT activities, MDA content and
relative conductivity of tomato leaves was increased in varying extents with treat time extension. And the experiment
lasted for 10 days at the case of daily/night temperature was 12/2°C,PAR was 200 pmol » m™* « s ', every index of
tomato leaves always were in higher level than other treatments, they increased 2. 09, 3. 82,3.70,2.49 and 1. 75 times
respectively compared with the CK. By calculating index of each treatment with principal component analysis and ranking
the severity that damaged the tomato,it showed that when at the same low irradiation level, the lower the temperature,or
at the same low temperature level, the lower the PAR, the greater damage degree of tomato photosystem were caused.
The study could provide scientific theory basis for defense of low temperature and low irradiation disaster in facility
tomato.

Keywords:low temperature and low irradiation; Lycopersicon eseulentum ; senescence; principal component analysis
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ZHRMME. FEHEA kIR FIAR e BT & AR IR T IR R R I AT, B T &R 4R A
C W LB -G 3E , &% & T G588 D R, TR I A 4k . 3670 o (9 28 SR I, BE A ee (0 28 &40 o 78 17403 35 M R B 1 EL
ZUPE R 36 TR I A8 BB AL R BR T A8, T LA T B B S0 % e B B8 S5 . T34 B FT LASE A ANA R O .

BHAME. IBEFRFENRNE BAGRKEH 50~100 g BEFK A, BV 0] B AKX Z R4t 4 K5 Y R0
B, BAMPRFMAR”EA MBI AEOMER Bl &8 ERR AT ERAEREY R, S E PR AR C.4
AR BUKAEAER B, A5 B 0B LB AL 2R OT R B S A EH R MR AR AR R. BT ER
F & PTEAH  HTE AT RT LA 1E B B EEX B2 Bk IR , B BA 8 (0 22 AT R AUR

g 100 g A E TR BB R 11 keal , 4K B 0. 06 mg, HBH T 0.9 g, fJ8HI 0.2 g, Bk ILEH) 3.3 gs R
0.01 mg, AR 0. 49 mg, 4K C 14 mg, 44K E 0. 42 mg, 55 4 mg, B 24 mg, 8 179 mg, 44 9. 7 mg, Ml 2.5 pg, Bt
12 mg,%k 0. 2 mg, % 0. 12 mg, 4 0. 04 mg,%% 0. 06 mg,
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