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solution formulas could all enhance seedlings stem diameter and fresh weight significantly, but there was no

significant difference between the different formulations. As for the root length, which of seedlings treated by

Holland formula was significantly higher than that of the other three kinds of nutrient solution. The root shoot

ratio of seedlings cultivated by Holland formula, Yamazaki formula and Hoagland formula was significantly

greater than that of the control. While the Garden test formula ones showed no significant difference with the

control. The chlorophyll a,chlorophyll b content of seedlings treated by Garden test formula was highest, while

carotenoid content of Garden test formula and Hoagland formula was significantly higher than other treatments.

Taking all factors into consideration, Holland formula was the best nutrient solution formula for soilless

cultivation of tomato,supplied with which tomato had the best performance in growth.

Keywords : tomato; seedlings ;nutrient solution formula; growth;photosynthetic pigment
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Table 1 Effects of Put on the growth of cucumber seedlings under calcium nitrate stress
Pk e SRR Eviil TR E T R BT HRE
Treatment Plant height/cm Fresh weight/g Stem diameter/ mm Dry weight of shoot/g Dry weight of root/g Dry weight/g
CK 36.60+3.13a 42.20+1. 24a 7.4070. 24a 3.170740. 212a 0. 638+0. 088a 3.808+0. 210a
C 21. 75+1. 67b 19. 08=+2. 43¢ 5. 74=40. 40c 1. 169+0. 128¢ 0. 50740. 050b 2.1264+0. 180c
CP 22.75+1. 49b 22.23+1.37b 6.6140. 25b 2. 05840. 156b 0. 52740. 008b 2. 585+0. 152b

T ARENEF RN R 2 5 B (P<0.05), T,

Note: Different lowercase letters mean significant difference among treatments at 0. 05 level. The same below.

6



HF B L 201703):5~10 « iRIGTHZ -
2.2 JEMTAEBR S A T E N4 LR AL B TS T Y YER .
kAl 2.3 BEREAHEBRENE TERYGHEERE T~

M E 1 A, 53 RA L A ERES ha T 8RS
B SOD, POD, CAT & ¥ 4+ 5 B A% T 39.45%,
31. 4056 .30. 84 %6 , 5 LA R4 e A BRAR L, T
WA B S5 FR4h B SOD,POD.,CAT 1% ¥4y
MIEE T 34.34%.,18. 02% F1l 27. 76 % i — L H
TRERRES B8 T R L E AL B, T L, A
TR S5 38T SR PR I He 3ot B SN0 v 04 T P T i e 4 2
]38 0 8 T S A B I e T AR R X
Tl R4S o 8 358 O DT, X 4l i A KR B 3R

AR E AL A B R T

M 2 T A RS 8 T BRG A
BB 2k o 3 R A AL S A B A ) B T R
108. 62%6,154. 67 %6, TG M ACHH R . 5 AiRE R
I AL ERAR 1L SR B AL B BTN 40 1 AR AR
BB F A e G AL R A B R B A, R
H 69. 42501 78.02% , A ULJE i T B 5B SR A R A
FofiE T B R & B o AR AL SRR R B B R A R R
R R BT B E .

500 1200 200
M a = + % 160 a
"o ko T 3H ko 1T 3H o
g0 - LI . L5 2 b
3 300 c T 27 - B3 120 c T
e = KE 60 WE +
KB 200 g =5 80t
S Jl‘ﬂf N lﬁ—? =
=a ma 300 - b
®o 100} He - H< 40
5@ %] [ @]

0 1 1 1 0 1 1 0 1 1
CK C cp CK C cp CK C cp
ALY Treatments ALY Treatments A Treatments

Bl 1 BEXHEERSGHE TENSEESLYEAE. IELWE. SRESEFENRm
Fig. 1 Effects of Put on SOD,POD and CAT activities in leaves of

cucumber seedlings under calcium nitrate stress
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Fig. 2 Effects of Put on the superoxide anion production rate,hydrogen peroxide contents of

cucumber seedling leaves under calcium nitrate stress
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Fig. 3 Effects of Put on MDA content and cell membrance permeability of cucumber seedling leaves under calcium nitrate stress
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Fig. 4 Effects of Put on photosynthetic gas exchange parameters of cucumber seedlings under calcium nitrate stress
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Effects of Putrescine on Growth, Antioxidant System and Photosynthesis of
Cucumber Seedling Under Calcium Nitrate Stress

LI Yajie, LU Xiaomin
(College of Life Science, Anhui Science and Technology University, Fengyang, Anhui 233100)

Abstract; The effects of putrescine (Put) on growth,antioxidant system and photosynthesis of cucumber seedling
‘Jinchun No. 2’ were studied under calcium nitrate stress. The results showed that,as compared with the control,
calcium nitrate stress significantly increased the leaf H, O, contents, lipid peroxidation and cell membrane
permeability while decreased the leaf net photosynthetic rate(Pn), stomatal conductance(Gs) , transpiration rate
(T7) and intercellular CO, concentration(Ci) by 33. 39%,55. 18% ,30. 23%,34. 56 % ,respectively,and dry matter
accumulation reduced by 44. 17 %. Applying Put could increase the activities of SOD,POD and CAT ,decrease the
superoxide anion production rate, hydrogen peroxide contents, malondialdehyde contents and membrane
permeability,alleviate the drop range of Pn, speed up the growth of seedlings and increase the dry matter
accumulation by 21.59%. Therefore, Put treatment could keep a higher photosynthetic performance and
effectively promote cucumber seedlings growth by adjusting the protective enzyme activity and reduce membrane
lipid peroxide level under calcium nitrate stress.

Keywords : cucumber ; calcium nitrate stress;putrescine;antioxidant system;photosynthesis
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