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Effect of water stress on leaf anatomy structure and photosynthetic

characteristic of Camellia oleifera seedlings

ZHANG Cheng-cheng, WEN Jia,CAO Zhi-hua, HU Juan-juan, XU Bin,
LIANG Shu-yun,DUAN Wen-jun,SHU Qing-long

(College of Forestry and Gardening »Anhui Agricultural University . He fei, Anhui 230036 ,China)

Abstract: [Objective] This study aimed to comprehend the adaptability of Camellia olei fera to water

stress,and the response mechanism of leaf anatomy structure and photosynthetic characteristic. [Method])
“Fengyang-1” seedlings were potted in six water levels (100% —91%,90% —81%,80% —71%,70% —
61%,60% —51% and 50% —41% to the saturation water content in substrate,respectively) for more than

three months. Then stomatic density,stomatic size,stomatic aperture, photosynthetic pigments content and

photosynthetic physiological characteristics were determined. [Result] The stomatic density,stomatic area

per unit,size and aperture changed as the substrate water content decreased. The stomatic density and area

per unit were relative large while the stomatic size and aperture were relative small when the water content
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of substrate was 90% —81%. The thickness, palisade parenchyma,spongy parenchyma and the ratio of pali-

sade to spongy of leaf declined with the decrease of substrate water content. The photosynthetic pigments

content and net photosynthetic rate,intercellular CO, density, transpiration rate,stomatal conductance and

light use efficiency decreased as the increase of water use efficiency. The chlorophylla, chlorophyllb, chloro-

phyll a+b, carotenoid content and chlorophyll a/b reached their highest levels when the substrate water

content was 90% —81%. [Conclusion)] The C. olei fera seedlings were in optimal condition when the sub-

strate water content was 90% —81%. Seedlings could adjust the leaf structure and photosynthetic physio-

logical characteristic to maintain their growth based on different water stress,indicating that C. olei fera

has strong adaptability to water stress.

Key words: water stress; Camellia olei fera seedlings;stoma characteristic;leaf anatomy structure;pho-

tosynthetic pigments content;photosynthetic physiological characteristic
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Fig. 1 Effect of water stress on leaf stoma shape

The different small letters mean difference between different treatment (P<C0. 05) ,the different capital letters mean

significant difference between different treatments (P<C0.01)
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Table 1 Effect of different levels of water stress on leaf anatomy structure parameter
Rk , ) (5354 WA= 2 4 g , M 441/
It /y = S /L Ny P
b7 Substrate t L/ ﬁ]@i& Efg/um E—E‘f/um E’E/‘um TRERE/ jm 45 4
Leaf JEJE/ pm . . Lower .
Treatment water . L Upper Palisade Spongy ; . Palisade to
thickness Cuticle . . epidermis .
content epidermis parenchyma parenchyma spongy ratio
1 (100%~91%)W 351.634+3.99 a 16.1540.85 bed 15.7440.44 b  128.63+4.94 a 168.1546.23 a 22.9541.47 ab 0.7740.06 a
Il (90%~81%)W 333.78+£1.50 b 13.60£1.70d 19.55+0.85a 114.754+3.90 b 162.08+4.57 a 23.80%+3.40 a 0.714£0.05 ab
| (80%~T71%)W  313.494+3.96 ¢ 15.30£1.47 cd 17.00£0.85 b 103.134+1.13 ¢ 157.66+2.86 ab 20.40+0.00 ab 0.65+0.0 abe
I\ (T0%~61%)W  301.62+2.62d 22.10+1.70 a 15.93+£0.41 b 94,3545.31 ed 149.43+3.41 be 19.8040. 60 ab .63£0.05 be
v (60%~519)W 280.53£0.27 e 18.70£1.70 abc 15.67%0.37 b

0
85.00E£1.70 de 141.83%1.44 ¢ 19.33£0.58 ab ~ 0.60=£0.02 be
0

VI (GOY~41Y)OW  274.77+6.00 e 15.4710.09 b 81.13+2.98 ¢ 139.6043.07 ¢ 18.37%0.22 b .58£0.01 ¢

T - RSB R bR AR /NG B 3 R R 28 579 35 (P<C0.05) . R 2 [,

Note:Different lowercase letters indicate significant difference (P<Z0.05). The same for table 2.
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Table 2 Effect of water stress on the leaf photosynthetic pigments content

&k 4528 a/ g% 4 25 (2 K 2 )/
4b K i Jri%\j{ Jri%\ibl/ Jri%htb)/ W52 a/b B l\:]%/
Treatment Substrate (mg g 1) (mg+g ') (mg-+g ') Chlorophyll a/b (mg =g~ 1)
water content Chlorophyll a Chlorophyll b Chlorophyll a+b phy Carotenoid

1 (100%~91%)OW 0.63640.046 b 0.23240.024 ab 0.869+0.067 a 2.738+0.196 a 0.115-+0.009 b

Il (90% ~81%)OW 0.74940. 046 a 0.251+0.027 a 1.000£0. 073 a 2.9834+0.123 a 0.140+0.006 a

| (80%~T71%OW 0.43440.005 ¢ 0.17420.024 be 0.608+0.026 b 2.49440.352 a 0.07520. 006 ¢

v (70%~61%)O)W 0.35240.005 ¢ 0.12140. 040 cd 0.473+0.007 b 2.906+0.081 a 0.069+0.001 ¢

vV (60%~51%)W 0.234+0.010 d 0.089-+0.002 d 0.323+0.008 ¢ 2.647+0.167 a 0.04340.002 d

TE < S 45 SR P A b BEVE B9 B R AR T R 0L BT LU R 5 A Ak B B L 3% 3 1A

Note: None seedling of treatment V[ was alive at the end of experiment,thus only five treatments data were shown. The same for table 3.
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# 3 R BEAT K o3 BB AR TR R . 3 28 7 A%
B K3 ) FHROR AU 5 1 R i #As A . =
b DL B K o A R B, O 20 112 X 10
mol/mol; #b FE V #% K, & 5. 286 X 10 mol/mol,
T 2% 25 1Y 2R WLG BE A I RIOR 5 ol G 3 R 2%
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Table 3 Effect of water stress on values of photosynthetic characteristics and resource use efficiency
s , . . k 11 % &/ I S BE F 7l ”/
- W ey A, WECOo, gy KRR, RBLRERTECE
: HJE K Rara P o o (X107 (X107
fib £ < (pmol * m™% + s71) (mmol * m™% + s™1) (umol * m™?% + s™1)  (pmol » mol™")
Substrate water . L . mol * mol™ 1) mol * mol™ 1)
Treatment Net photosynthetic Transpiration Stomatal Intercellular .
content . . Water use Light use
rate rate conductance CO; density . -
efficiency efficiency
I (100% ~91%) W 7.31040.549 A 2.746+0.341 AB 0.06240.001 A 134.653+39.538 A 2.662+0.488 BC 6.690+0.500 A
Il (90% ~81%)W 7.908+0.438 A 3.74440.560 A 0.0814+0.013 A 159.106+16.667 A 2.112+0.246 C 7.35840.400 A
il 80%~T1%))W 6.4714+0.111 AB  2.895+0.002 A 0.06440.000 A 159.195%£2.692 A 2.234%0.038 C 6.29040. 300 AB
I\ (T0%~61%)W 5.64740.035 BC 1.51540. 015 BC 0.02840.000 B 3.91741.401 B 3.727+0.018 B 5.05840. 100 BC
Vv (60% ~51%)W 4.89340.064 C 0.92640.039 C 0.01540.002 B 1.555+0.221 B 5.28640.233 A 4,40340.100 C

TE < [ 5B 5 n AN 7] RS 5 25 208 22 5l i 35 (P<<0. 0D,

Note:Different uppercase letters indicate extremely significant difference (P<Z0.01).
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