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Study on different responses to cinnamic acid and sub-low
temperature stress on cucumber and figleaf gourd seedlings

QIAO Yong-xu'?, ZHANG Yong-ping?, GAO Li-hong'"
(1. College of Agronomy and Biotechnology/Beijing Key Laboratory of Growth and Developmental Regulation
for Protected Vegetable Crops, China Agricultural University, Beijing 100193, China;
2. Department of Life Science, Tangshan Normal University, Tangshan 063000, China)

Abstract The responding differences of water metabolism and photosynthesis to CA and sub-low temperature were
studied in cucumber and figleaf gourd seedlings. CA and sub-low temperature individually decreased total water content
in leaf, free water content in leaf, bound water content in leaf, free water content/bound water content, net
photosynthetic rate ( Py) ,transpiration rate ( T,) and stomatal conductance ( g) ,however increased osmotic potential
in leaf in both species. CA or sub-low temperature deduced dry matter content in root and leaf area(LA) . but increased
in shoot, instantaneous water use efficiency (WuE) and potential water use efficiency (WuE;) in leaf of cucumber and
figleaf gourd. Effects of CA and sub-low temperature stress on two species were consistent with that of CA or sub-low
temperature. However, effects of CA and sub-low temperature cross stress on physiological mechanism were most
obvious in both cucumber and figeaf gourd, followed by sub-low temperature,and finally CA,in addition, CA and sub-low
temperature was much more harmful in cucumber than figleaf gourd.
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Table 1 Changes in total water content,free water content, bound water content and free water content/bound

water content in cucumber and figleaf gourd leaves as influenced by CA and sub-low temperature

Yy b B Ak PR ]/ d TRE/% B KSR/ % WAKEE/% HHKER/
Species Treatment  Days after Water content Free water Bound water UK
treatment content content Free water content/

bound water content

# R Ab 3 1 0 88.64940.409 a  85.76940.455a  2.880+0.386 a 29.7774+1.449 a
Cucumber  Treatment 1 3 90.099-+0.251 b  87.28540.355 b 2.814+0.256 a 31.02240.978 a
6 90.77140.470 b 87.84140.485 b  2.930-£0.252 a 29.985+1. 656 a

9 90.6524+0.543 b 87.79-0.407 b 2.854-0.259 a 30.762+2. 060 a

AL 3 2 0 88.64940.409 a  85.76940.455a  2.880+0.386 a 29.7774+1.449 a

Treatment 2 3 88.78940.469 a  85.564=40.366 a  3.2244+0.340 a 26.536+1.626 a

6 88.865+0.371 a  84.80240.364a  4.0634+0.281 b  20.872-+1.069 b

9 88.865+0.248 a  84.52340.464 ¢ 4.34140.313 b 19.47040.898 b

AL 3 3 0 88.649+0.409 a  85.76940.455a  2.880+0.386 a 29.777+1.449 a

Treatment 3 3 88.5904+0.535 a  84.667+0.239d  3.923%+0.686 a 21.58142. 045 ¢

6 87.51140.438 ¢ 82.976+0.437 ¢  4.535+0.410 b 18.296=0. 998 d

9 87.424420.315 ¢ 82.76520.394 ¢  4.65970.199 b 17.766+1.578 d

A3 4 0 88.64940.409 a  85.76940.455a  2.880+0.386 a 29.777+1.449 a

Treatment 4 3 88.200+0.233 a  84.044+0.397 d 4.15640. 469 b 20.221+1.369 ¢

6 86.33440.95d  80.64940.477 f  5.685%+0.399 ¢ 14.187+1.834 ¢

9 86.05340.427 d  80.11240.501 f  5.94220.380 ¢ 13.483+1.545 ¢

PR AbHE 1 0 87.34240.562 a  84.59240.402 a 2.7502£0. 325 a 30.764£1.573 a
Figleaf Treatment 1 3 90.01040.339 b 87.298-40.365 b  2.712-£0.268 a 32.187+2.069 a
gourd 6 90.586+0.347 b 87.82440.466 b 2.76240.300 a 31.797+1.677 a
9 90.56340.332 b 87.829-40.405 b  2.735-0.366 a 32.1194+1. 446 a

Ab 3 2 0 87.34240.562 a  84.59240.402a  2.750%+0.325 a 30.764%+1.573 a

Treatment 2 3 89.3700.384 b 86.46940.469 b  2.901+0.224 a 29.806+1.337 a

6 90.01440.341 b 86.98140.345 b  3.033+0.661 a 28.675+1.494 a

9 90.01040.289 b 86.912-4£0.399 b 3.197-0.255 a 28.0600. 998 a

AL 3 3 0 87.34240.562 a  84.59240.402a  2.7504+0.325 a 30.764+1.573 a

Treatment 3 3 88.36040.336 ¢ 85.290+0.423a  3.070%0.351 a 27.7804+1.087 b

6 89.13240.702 ¢ 85.87740.524 ¢ 3.255%0.245 a 26.38241.066 b

9 89.14640.555 ¢ 85.75840.376 ¢ 3.387%0.361 a 25.31740.957 b

AL B 4 0 87.34240.562 a  84.59240.402a  2.7504+0.325 a 30.764+1.573 a

Treatment 4 3 88.10140.127 a  84.947%0.566 a  3.154%+0.583 a 26.92941.766 b

6 88.305+0.410 a  84.74840.362a  3.55840.336 b 23.82241.779 ¢

9 88.2054+0.413 a  84.21740.469 a  3.988%+0.215 ¢ 21.11841.055 ¢

TE P 3B - b i 22 S5 T8 09 K 18] B 3R R 7E 0. 05 KF AP 22 5% . FER.

Note: Means=+ SD for each treatment that have different letters are significantly different at P<Z0. 05, The same as below.
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Table 2 Changes in ¢, »¢s and ¢, in cucumber and figleaf gourd leaves as influenced by CA and sub-low temperature

WEh b 7 Qb $HASF ]/ d 7K H BiER JE 784
Species Treatment Days after treatment ¢w/MP ¢./MP ¢,/ MP

# T g 1 0 —0.05140.003 a —0.1280.004 a 0.0770.004 a

Cucumber  Treatment 1 3 —0. 05040, 003 a —0.12440.003 a 0.07440. 005 a

6 —0.047%£0.003 a —0.124%£0.003 a 0.077%0.003 a

9 —0.048+0.004 a —0.125+0.004 a 0.07740.005 a

Ab PR 2 0 —0.051+£0.003 a —0.128+0.004 a 0.077+£0.004 a

Treatment 2 3 —0.05740.003 a —0.11640. 004 b 0.05840.002 b

6 —0.060+0.003 b —0.116+0.004 b 0.055740.004 b

9 —0.0627£0.004 b —0.11020.004 b 0.049740.003 b

hb 3 3 0 —0.05140.003 a —0.12840.004 a 0.07740.004 a

Treatment 3 3 —0.063+0.002 b —0.11140. 005 b 0.0480. 005 b

6 —0.070£0.003 ¢ —0.101£0.002 b 0.031£0.004 ¢

9 —0.0724+0.003 ¢ —0.100£0.005 b 0.028+0.004 ¢

QbR 4 0 —0.051%£0.003 a —0.128+£0.004 a 0.077%0.004 a

Treatment 4 3 —0.07040.002 ¢ —0.10040. 003 ¢ 0.030=0. 003 ¢

6 —0.080+0.004 d —0.087=+0.004 d 0.007240.003 d

9 —0.080£0.003 d —0.082£0.004 d 0.002240.001 d

MRFHN 4bF 0 —0.07240. 003 a —0.140£0. 004 a 0.0690. 003 a

Figleaf  Treatment 1 3 —0.07040. 003 a —0. 14440, 003 a 0.07440.005 a

gourd 6 —0.067+£0.003 a —0.144+0.004 a 0.0774+0.005 a

9 —0.066+0.003 a —0.142+0.004 a 0.076+0.004 a

hbER 2 0 —0.072+0.003 a —0.140+£0.004 a 0.069+0.003 a

Treatment 2 3 —0.07240.002 a —0.14140.003 a 0.06940.003 a

6 —0.073%£0.003 a —0.139%£0.004 a 0.066+0.003 a

9 —0.074+0.002 a —0.137+£0.004 a 0.063+0.005 a

bR 3 0 —0.072+0.003 a —0.140%£0.004 a 0.069+0.003 a

Treatment 3 3 —0.07540. 006 a —0.13540. 004 a 0.06040. 004 a

6 —0.077+0.003 a —0.130+0.003 a 0.053740.004 b

9 —0.0782+0.003 b —0.130%£0.002 a 0.051240.004 b

b B 4 0 —0.072+0.003 a —0.140+0.004 a 0.069+0.003 a

Treatment 4 3 —0.0790. 006 b —0.12240.004 b 0.0420. 004 ¢

6 —0.083+0.003 b —0.116£0.005 b 0.033+0.006 ¢

9 —0.083+0.003 b —0.114+0.004 b 0.032+0.004 ¢
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Fig.1 Changes in LA in cucumber and figleaf gourd seedlings as influenced by CA and sub-low temperature
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Fig. 2 Changes in dry mass in shoots and roots of cucumber and figleaf
gourd seedlings as influenced by CA and sub-low temperature
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