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Influence of sub-low temperatures on the physiological,
biochemical and yield indice of tomato
in different irrigation amounts in greenhouse

LI Jian-ming, WANG Jing-jing, WANG Ping, LI Jiang

(College of Horticulture s Northwest A& F University sYangling s Shaanzi 712100, China)

Abstract: [Objective] Under the sub-low temperature, the greenhouse moisture content optimal man-
agement technique index was explored to ensure the high quality and high yield of tomato, which can pro-
vide a theoretical basis in this field. [Method) With potted tomato plants in greenhouse as the experiment
material,and with the plant under normal temperature(18—35 ‘C) as control treatment, the influences of
80% and 100% of ET of irrigation amount on the physiological, biochemical indices,yield and water use ef-
ficiency of tomato under sub-low temperature (8 —25 ‘C)in greenhouse were investigated. [Result] Com-
pared with normoral condition,and under the two conditions respectively, the activities of catalase and per-
oxidase, chlorophyll content,relative content and soluble protein content in tomato leaves were reduced; but
the relative permeability of cell membrane and superoxide dismutase were increased;plant growth, yield and
water use efficiency of tomato were restrained by water stress in both sub-low and normal conditon. [Con-
clusion) It is proved that 100% of ET of irrigation amount under sub-low temperature(8—25 C)was fa-
vorable to plant growth in winter tomato cultivation in greenhouse. At the same time, the plant may have
higher cold resistance, yield and water use efficiency.
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Table 1 Experiment treatment

W om iR g/ C RRE/C MK
Top Low Irrigation
Treatment
temperature temperature amount

CK 35 18 100% ET
T1 35 18 80% ET
T2 25 8 100% ET
T3 25 8 80% ET

TE:ET B L.
Note:ET is transpiration and evaporation.
L3 MEHEHEERE

T 50 R 2 v AT AR RS A 8 d
E 1A bR LM 7. AN X B [
A7 EBE$E 3 PR T i AR A » BT — A5 14 i I it
PRAT I 2 (0] S92 36 28 57 IV 7 200 i JIE A 0 o 1 | ot
EE NI e DU N e o el = B il
CAT.SOD #1 POD {4,

24 L A X 25 A ) SR P AR s S R
W R B R AR LT i AR K
S PN T TR M AR S I R B
TR g 0 1T CAT 15 /9 I a2 R i 4 ik
SIENT LR min A (EREAR 0. 1 S 1 AR VE
AL SOD 1% P 19 72 2k AT NBT 3%, LI il NBT
JeAb 2R T 50 06 (i O 1 AN FE S A POD
I M 0 SR A B R B i L v 2 21
min P Ao HAE4E 0. 10 1 AN BTG M

T 2 S BB G — SR Wi L 8 R A N 0 ™
o PR R U AR I O G A bR R
B JE TR R 23 R 003 bR ™ o/ B R S
B .

B HE ] Excel #CPE 1 SAS G2t gt 17
G



5 6 30

AR A5 AR A58 T K 23 Xk i 2 7l A B A A6 AR B ) 5 129

2 RS0

2.1 KOXMNBEMARERATFRIPEFENS
e
M T W] DAE AR AR 25 1R 5 2 Fh AR oK Ak
PR B POD.CAT 3% M &% 8 F %, i
SOD { P W Ee 5 8 s Horb 1E # HE K F it By

POD,CAT ¥ % b /K 43 i 30 09 48 2% =5 (T2>T3),
SOD 3 52 AR (T2<<T3), ME 1 &0l LUFH
A IR X 5 AE R iH - SOD L POD, CAT ¥ 1
MIFZ I K F K 4. 78 AR 5 040 7 i A8 Mk 19
SOD {1 P75 4b 3 ) 19138 KON B 2, v] BB 2 il T i
32 AV 8 52 1 358 /) o AEL Bl 2 b 3BT i) £ A G L
PEZE W= .

-8 CK; = T1; > T2;—0-T3

~ 350 o~ 40 . 60
=) a g g
. 300 g % g 50
lop = o 530 -
SE 250 Yoo 2 oz 40
23 * 35 25 w3 30
#H 2= ®8
,43;8 200 5 20 w5 20
B3 %) #H
a HT A
27 150, = 15 LT
N < [a)
100 (@) 10 L L L L 2 0 L L L L L . )
0 8 16 24 32 40 48 56 0 8 16 24 32 40 48 56 0 8 16 24 32 40 48 56

Ab i [R)/d

Days for treatment

b B i [R/d

Days for treatment

4b 3 & Rl/d

Days for treatment

B 1 AR ST 3K F A B CAT () \POD(b) .SOD(e) i H: By 5% i

Fig. 1 Effect of irrigation amount on CAT(a) ,POD(b),SOD(c) in tomato leaves under sub-lower temperature
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Fig. 2 Influence of sub-low temperature on the relative water content(a) ,chlorophyll content(b) ,relative membrane
permeability(c) ,soluble protein content(d) in different irrigation amounts in greenhouse
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Table 2 Influence of sub-low temperature on the yield per plant and water use efficiency of tomato of
different irrigation amounts in greenhouse
’ ™ T == . ] ] Y IR EY
LI 5 i/ g Elﬂ‘)kﬂfﬁ%?ﬂ( QQH_U /g 5 K B/ dm? 7J<ﬁﬂﬁﬁ)flﬁ_,
b B . Setting fruit Yield of e (kg e m %)
- Weight of Irrigation for .
Treatment . of average each average Efficiency of
average fruit each plant
each plant plant water used
CK 64 bB 12.3 790 aA 145.5 54.3
T1 69 aA 10. 8 698 bB 132.7 52.6
T2 59 ¢C 8.7 503 ¢C 110.4 45.6
T3 63 bB 7.3 460 dD 107.1 42.9

T« RS EAR R b A R NG P BRI 7R 22 5k P<<0. 01 Fl P<<0. 05 35 K-,

Note:Duncan’s test (SSR). The same capital or small letter indicates no significance at P=0. 01 or 0. 05 under different treatments.
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