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Effect of Temperature Stress on Leaf Structure and
Photosynthesis of Chinquapin (Castanea henryi)
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Abstract: [ Objective | Photosynthesis is the basic life activity of plants, and temperature is an important
factor affecting it.To date, no systematic study on the leaf structure and photosynthetic characteristics of Casta-
nea henryi seedlings and the temperature stress on it has been reported.This study probes into the effect of tem-
perature on the leaf structure and photo synthesis of Castanea henryi so as to provide theoretic basis for its seed-

ling culture. Method ] 2—year old grafted seedlings were placed in an artificial climate chamber at 8 °C (low) ,
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28 “C(normal )and 38 °C(high) , respectively, for one month.The ultrastructure of the leaves was observed by us-
ing transmission electron microscopy, and the changes in the leaf stomata were observed by using the nail var-
nish method.The photosynthetic and fluorescence parameters were measured with Li-6400.[ Result | The ultra-
structure of chloroplasts in the mesophyll cells was normal at 28 °C, the chloroplasts arranged close to the cell
membrane, with the completely membrane structure,and there were many starch grains in it.The length, width and
area of the chloroplasts were 4.94 pm,5.15 pm and 13.59 pm?, respectively.The chloroplast structure expanded,
the starch grains increased, and the chloroplast area increased both at 8 °C and 38 °C,compared to that at 28 “C.The
stoma length and width showed no significant difference with the change of temperature, but the stoma density at
38 °C was significantly higher than that at other temperatures ,which reached 548.63 mm?, while most of the stoma-
ta had closed. Within the temperature range, the net photosynthetic rate (P,) showed a trend of increasing first
and then decreasing with the temperature rising.P, was the highest at 28 °C, which reached 3.86 pwmol/(m*+s).
Compared to that at 28 °C, the P, ,stoma conductance(G,)and transpiration rate(T,)all decreased , while intercel-
lular CO, concentration(C,)increased both at 8 °C and 38 °C.Both at 8 °C and 38 °C, the initial fluorescence(F,)
increased sigllificantly, the coefficient of photochemical quenching(gP) , the maximal photochemical efficiency
(F/F,)and the actual photochemical quantum efficiency (®PS Il ) dereased.[ Conclusion | Low or high tempera-
ture both had certain effects on chloroplast and stoma structure of Castanea henryi seedlings, leading to lower
photosynthesis.

Keywords : chinquapin ; temperature stress ; photosynthesis ; ultrastructure ; fluorescence paramete
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Tab.1 Chloroplast length,width and area of Castanea henryi leaves at different temperatures

bR LR AR /um LA 5 B2/ pum T A/ wm?
Treatments Chloroplast length Chloroplast width The measure of area
8C 7.18+0.479" 2.89+0.470" 15.27+2.606"
28 C 4.94+0.399° 3.15+0.619" 13.59+0.808"
38C 5.15+0.689" 3.94+0.063" 16.00+0.122"

BUE I B bR i 22 3 | R BIAS [R] /) 71 38 m 22 S 1 38 (P<0.05) , R[]
Values are mean + standard deviation, means with the difference letters in the each colum are significant differences letters at
P<0.05,the same below
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s sg e TERPRL ; om : 2R
A and D: chloroplast ultrastructure at 8 °C; B and E: chloroplast ultrastructure at 28 °C; C and F: chloroplast ultrastructure at

38 °C;chl:chloroplast;sg:starch grain;cm:chloroplast membrane
1 S [l 0 0 S IS (A o 2 4 14 52
Fig.1 Effect of different temperature stress on chloroplast ultrastructure of Castanea henryi leaves
R2 AEBETHEMANSILENRSH

Tab.2 Stomatal structureof Castanea henryi leaves at different temperatures

S K| ALK /pm LALTELE/pum SALIFIRSE/um AL /(D mm™)
Treatments Stomatal length Pore width Stomatal aperture Stomatal density
8C 26.24+1.11" 26.27+2.71" 7.57£2.71* 433.10+0.52"
28 C 27.98+2.42" 26.51+1.52" 8.34+2.71° 402.30+0.09"
38 C 27.42+1.17" 25.44+1.54* 7.99+1.54° 548.63+0.21°

A:8 CALH R A ALE5H ; B: 28 CALFE T FLE5HE 5 C: 38 CALIE N ALE5H
A : Pore structure at 8 °C;B:Pore structure at 28 °C ; C : Pore structure at 38 °C
B2 OR[RIEEE T S R i LA A
Fig.2 Effect of temperature on stomatal structure of Castanea henryi leaves
x3 AEBETHEXESH

Tab.3 Photosynthetic characteristics of Castanea henryiat different temperatures

e HOLEHAR P / ALRE G i) CO, % C,/(pmol - mol ™) MR T/
- (pmol-m™+s™") (mmol-m™-s™) Intercellular carbon (mmol-m™-s™)
Treatments
Net photosynthetic rate Stomatal conductance dioxide concentration Transpiration rate
8C 2.43+0.006° 0.021+0.003" 206.00+1.238" 0.297+0.001°
28 C 3.86+0.015" 0.027+0.002* 169.50+0.409° 0.463+0.003"

38C 2.63+0.007" 0.022+0.004" 196.86+0.149" 0.302+0.004"
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H# 47T, 5 28 CARFRAH HE , 8 °CHN 38 “CAMERE T Ay M4 RUOESHL, bk L LAAN , 3978 3 25 57 (P<
0.05). 528 CAMFAHLL ,8 CHI38 CALHE T HEJEmt i F 35 B #a S, 73 51350 21.28% F115.60% ;
8 CILIRALIT ,F/F, T FE T 4.88% 1M 38 CHY il A FEXT F/F, 0520 JF AW . ®PS 1T Fl gP 7E 28 °C
AL PR T H IR KA ; 5 2 AR L, 8 CARIRALBE R, ®PSIT FF% 1 29.11% ,qP FF#29.41% ;38 Cisi b B
T,®PSI FFET 32.91% ,qP FF:35.29% .,
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Tab.4 Chlorophyll fluorescence parameters of Castanea henryi at different temperatures

VIR F,  RUGF,  RMZERCRF/F, TG FCE OPSTT Sk 0K 2 E P

AbFRZH
Initial Maximum Maximal phothemical Actual phothemical Phothemical quenching
Treatments
fluorescence fluorescence efficiency efficiency coefficient
8C 184.67+4.02 875.38+47.26" 0.78+0.01" 0.056+0.007" 0.12+0.01"
28 C 152.26+4.19" 885.55+38.58" 0.82+0.05 0.079+0.006" 0.17+0.02
38C 176.01+8.72* 950.76+28.71* 0.81+0.05 0.053+0.009" 0.11+0.01"
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