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AL B ER S HERAESTALRE, FddE 474350; P AR LA FZHRE TR E L, 7T 100091)

W E IFANERZHE 7I‘LJ”(Quercus aliena var. acuteserrata) X FAKHME DL Fr | 98 1T 2F
PG E AR EALETAK FEHEHR(NSC)FI LA ERABTHAR, VEREXE
BN ER AR B G RN FRERMEERSRIE, AR B LEEE N
%ﬂﬂﬁﬁt%ﬁﬁﬂwﬁ%i&%imkﬂ FER A TR R AR B, E T AR (H
ROBEE) HE A 80% 4 FF 4k 1 h(T80-1) . — H # [ 80% (T80) .4 [ 98% # 4 FF#% 1 h
(T98-1)\~EL-\»F}] 98% (T98)5 A, METEMEHR S HY G W TH R E. @R,
NSC W HFER LAEXHMNHEASR AT RAESHEF, LW . EHL
BB G TR EMNCRENEEFRT B, EH LA EE GG NSCRERER T

—HEAALE NG A EN TS L EFEHEHA T RGN AT E A LET,T80,
T98-1.T98 ty 4 KA E (P,) HIE AR & B F 8T % F; B T8 By A R I &8 4 &
KA E St B R I — e B P B M, okt fn B (LCP) Fr i vF Wk & (R,) &
K, T98 19 P& T T98-1, AHF5AE B, 76 /™ E i (A IR35 T 4Lt Ak 4 v & [/ DA 4 # 3 ih Ik
X PR AR TEA G RSN AR, MLy T LB AHT
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Responses of growth, photosynthesis and nonstructural carbohydrate of Quercus aliena
var. acuteserrata seedlings to shading and simulated sunfleck. CHEN Zhi-cheng' , LIU Xiao-
jing””, LIU Chang*, WAN Xian-chong'* ('Institute of New Forestry Technology, Chinese Acade-
my of Forestry, Beijing 100091, China; >Baotianman Nature Reserve Administrative Bureau,
Nanyang 474350, Henan, China; °Baotianman Forestry Ecosystem Research Station of State For-
estry Administration, Nanyang 474350, Henan, China; *Resources Management Office, Chinese
Academy of Forestry, Beijing 100091, China).

Abstract: In recent years, it has been found that Quercus aliena var. acuteserrata mature forests
in Baotianman Mountains in southwestern Henan Province in China are difficult to regenerate.
This study aims to explore the reasons why (). aliena could not well regenerate by investigating
the effects of different light environments on photosynthetic characters and nonstructural carbohy-
drate (NSC) of Q. aliena seedlings, and to discuss the impact of sunfleck on (. aliena regenera-
tion. In this study, sunfleck was simulated by opening shading apparatus at noon every day. Five
treatments were set up: control ( CK, natural sunlight) and four shading treatments including
shade by 80% with opening one hour at noon (T80-1), shade by 80% (T80), shade by 98%
sunshine with opening one hour at noon (T98-1) and shade of 98% sunshine (T98). Dry matter
yield, NSC of Q. aliena seedlings, gas exchanges in photosynthetically active radiation ( PAR)
under 1500 wmol + m™> « ™", photosynthesis-PAR curves, diurnal variation of photosynthesis and
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chlorophyll fluorescence parameters of the leaves were measured. The dry matter yield and total
NSC content of (). aliena seedlings in shaded treatments were significantly lower than those of
CK. The NSC content of seedlings under simulated sunfleck treatments was significantly higher
than that of the seedlings with corresponding only shading treatments. Serious shading treatment
(T98) resulted in higher death rate of seedlings. Different light environments had significant
effects on photosynthetic capacity of (. aliena seedlings. The net photosynthetic rates (P, ) of
T80, T98-1 and T98 were significantly lower than CK under high PAR because of non-stomatal
limitation in the shading treated seedlings. The efficiency of photochemical reaction of T98 was
the lowest among all treatments. (. aliena seedlings showed the ability of shade tolerance to some
degree, such as lower light compensation point and dark respiration rate in shaded treatments,
and T98 had higher P, than T98-1. In summary, Q. aliena seedlings had difficulty to maintain
the balance of carbon and to survive in seriously shading environment. However, sunfleck re-
lieved the negative influences of carbon reserves of (. aliena seedlings in shading environment,
and had significant effects on building up high photosynthetic capacity of seedlings under high
light conditions.

Key words: forest succession; carbon starvation; non-stomatal limitation; tree mortality; shade

tolerance ; carbon balance.
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5K T (Pacala et al.,1996) , 45 5] & Xof T Yid i Al 4
B AR AR R N 3 2 ( Bazzaz, 1979 ; Pacala et al.,
1996) . SeBERIFIAEAT B (448 ) 401 17 76 DRARATR A
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Fig.1 Number distribution of different diameters at breast
height of Quercus aliena var. acuteserrata in a 1 hm” plot in
Baotianman
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Fig.2 Specific leaf area and dry matter yield of seedlings of Quercus aliena var. acuteserrata under different shading treat-

ments
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Fig.3 Photosynthetic parameters of seedling leaves of Quercus aliena var. acuteserrata under 1500 pmol - m™ - s

F1 AEHIERAEHRERGDEM A M EZNHTESE (( FHERERE)
Table 1 Characteristic parameters of P, -PAR fit curves of seedling leaves of Quercus aliena var. acuteserrata under different
shading treatments ( mean+SE)

O3l TR FRH BRIk N FeAME I I 4 3 3
AQY(mol - mol™") LSP(pmol - m™% - s71) LCP(pmol + m™2 - s71) R,(pmol - m™ +s7")
CK 0.057+0.002 a 1733.3+133.3 a 25.85+5.55 a 1.49+0.38 a
T80-1 0.062+0.006 a 1433.3+120.2 ab 10.82+0.99 b 0.67+0.09 b
T80 0.061+0.008 a 1400.0£115.5 b 10.78+1.09 b 0.66+0.13 b
T98-1 0.051+0.002 a 766.7+33.3 ¢ 12.80+3.16 b 0.65+0.15 b
T98 0.050+0.006 a 633.3+33.3 ¢ 10.89+1.59 b 0.56+0.14 b

Bt 5 AN R T RE R 7R A ] AR B[] 22 57 i 2 (P<0.05)
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Table 2 Chlorophyll fluorescence parameters of leaves of Quercus aliena var. acuteserrata under different shading treatments

( meanxSE)
Ab R PS T AR T30 PS Tl S bRt 177 e[S D ] E IR OS¢ PR D e
F//F,’ LN BT Oy, NPQ qP

CK 0.606=0.007 a 0.487+0.005 a 0.250+0.010 b 0.952+0.055 b 0.80420.003 a

T80-1 0.609+0.025 a 0.487+0.024 a 0.22120.035 b 0.768+0.159 b 0.799+0.017 a

T80 0.602+0.017 a 0.468+0.022 a 0.258+0.017 b 0.942+0.048 b 0.777£0.016 a

T98-1 0.608+0.020 a 0.48320.021 a 0.253+0.029 b 0.971£0.155 b 0.79420.012 a

T98 0.528+0.025 b 0.38120.035 b 0.385+0.028 a 1.643+0.074 a 0.71920.035 b

Bl 5 A 5] - B3R R A ) b B I 22 53 Wik 3 (P<0.05)
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Fig.5 Diurnal changes of photosynthetic parameters of seedling leaves of Quercus aliena var. acuteserrata under different

shading treatments
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Fig.6 Soluble sugar, starch and total nonstructural carbohydrate concentrations of leaf, phloem, xylem and root of seedling
of Quercus aliena var. acuteserrata under different shading treatments
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