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Effects of forest gap size on growth and
photosynthetic characteristics of Toona sinensis
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Abstract: To study the growth, photosynthetic characteristics and physiological of Toona sinensis under different sizes
of forest gaps.to know the response of the light intensity,we were selected three different size of forest gaps including
50 m*(D,100 m* (D) .200 m*(Il[) and opening field (CK) ,which were in a cypress plantation in hilly region of cen-
tral Sichuan. The results showed that the plant height,stem diameter,crown area of Toona sinensis were significantly
influenced by increased of gap size. The three properties in opening field were significantly lower than which in other
size of forest gaps,and those properties in gap Il were the largest. The net photosynthetic rate at noon.intrinsic quan-
tum efficiency, light saturation point, highest maximum net photosynthetic rate, photosynthetic nitrogen utilization ef-
ficiency, light use efficiency.chlorophyll a/b,leaf thickness,leaf fresh mass per unit leaf area,leaf dry mass per unit
leaf area,nitrogen in per unit area, malondialdehyde, superoxide dismutase,soluble protein increased with the increase
of gap size. On the contrary, the net photosynthetic rate of day,chlorophyll a,chlorophyll b, carotenoids decreased. So

the photosynthetic capacity of Toona sinensis decreased with the increase of gap size,and to some extent had a positive
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effect on differences of photosynthetic capacity and growth. We speculated that non-stomatal limitation was the main

factor that "photosynthetic siesta" and inhibited net rate. Therefore, Toona sinensis had a good adaptability to envi-

ronment and Toona sinensis could keep a high photosynthetic capacity and productive forces in gap Il at the initial

stage of gap formation.
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Table 1 Basic characteristics of gap sites
/= 3E 5 N ST A < fA
) TR . DM BARR VHRE g o
Ab T W 3 [n] Air 5 j‘ﬂkrg4 K E 5 PAR Average Ground {EEL\
Area Air humidity . . . Grown area
Treatment (m”) Slope  Slope aspect temperature % Soil moisture  (pmol * height diameter (m®)
) ’ D) m? e s!) (cm) (cm) m
oo . . 26.62+ 86.41+ 69.28+ 344.07+ 157.21+ 2.21+ 1.34+
! o0 23 PR SW 3.14b 3.68a 1.36a 113.54c¢ 19.47b 0.47ab 0.42a
o 28.43+ 76.67+ 68.52+ 416.90+ 194.52+ 2.61+ 1.76 £
I 100 22 Py SW 2.91ab 7.94ab 0.99a 112.56¢ 12.12a 0.51a 1.06a
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o S . . . . . . .
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CK 1360 23 M S 3.86a 13.07b 1.45a 123.18a 20.97¢ 0.53b 0.39b

e R 2012 4F 8 HUIGE . A 2012 4F 10 HllE . ARV/NG T B FRORfE AR AL B2 8] 22 5 3%, T A

Note: * represent be measured in August 2012, "~

regimes. The same below.
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Fig. 1 Daily courses of Pn.Cond and Ci in leaves of Toona sinensis in different gap size
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Fig. 2 Light response of photosynthetic and light use efficiency curves of Toona sinensis in different gap size
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Table 2 Comparisons of light-photosynthesis response

parameters Toona sinensis in different gap size

b3 Pmax Rd Lep Lsp
a (pmol = (pmol+  (pmol+  (pmol +
Treatment P P P P
m°es’) mies') m es') m’es')
I 0.042+  8.50+ 1.97+  52.53+ 522.80+%
0.02b 2.36b 0.45a 18.01a 112.34a
I 0.0674+  14.00+ 2,47+ 37.53+  476.17+
0.02a 6.11a 0.47ab 5.19b 113.55a
i 0.0574+  11.00+ 2.32+ 40.954+  449.05+
0.01ab 4.14ab 0.43b 8.57b 67.97a
CK 0.044+ 8.07+ 1.73+ 39.20 279.43+

0.03b 1.95b 0.28a 3.28b 58.44b
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Table 3 Comparison of leaf traits of Toona

sinensis in different gap size

Ib PR Treatment

REFN

Leaf trait 1 I 1 CK
4R a 2.49+ 1.86+ 1.64+ 1.22+
Chla (mg =+ g") 0.17a 0.17b 0.29b 0.012¢
b 0.824+  0.57+  0.524+  0.34+
Chlb (mg -+ g") 0.07a 0.05b 0.09b 0.003c¢
KW MR 0.964+  0.724 0.63+  0.45+
Cars (mg+g") 0.07a 0.07b 0.10b 0.07¢c
4% a/b 3.024  3.26+  3.18%  3.63+
Chla/Chlb 0.07¢ 0.08b 0.02b 0.004a
A EE (mm) 0.19+ 0.21+ 0.25+ 0.26+
Leaf thickness 0.01b 0.03b 0.01a 0.02a
& 53.54+  59.09+ 62.88+  65.23+
LMA (g+m?) 1.37d 0.86¢ 1.19b 1.36a
Ll - fif 5 159.76+ 169.324+ 215.78+ 220.91+
LFA (g+m?®) 17.57b  33.86ab  27.79a 28.72a
B R A 0.864+  0.934 0.954 1.62+
LNCa (g+m?) 0.04b 0.08b 0.19b 0.20a
JEAF R 9.92+ 149+  11.54+ 507+
PNUE (pmol - st 2.91ab 6.04b 3.77ab 1.50a

N 42.044+  65.784+  73.294+  99.74+
MDA (nmol » g' FW)  10.51c 9.21b 9.19b 14.96a
B AL 17 L T 250.24+ 243.88+ 308.45+ 361.52+
SOD (U » g' FW) 41.43b  45.27b  41.79ab  60.34a
AR (mgeg!)  2.84+ 2.86+ 3.01+ 3.79+
Soluble protein 0.18b 0.40b 0.36b 0.07a
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B aR T IR W TR IS B T 090 A A D B
(Black et al.,2005) ., ARBFFRAER] T AL S5, bk
T FLE 100 m” (A Y F 206 IR 43 %0) B & 4 1
Pmax K, 3¢ W38 0 0 B AR B R B e A 2
HHRBERF AR, X T2 12: 00~
14 : 00} - HE 4EFf im0 & R EE A,

WG FRER LNCa Ffbk 2 T A2 4 38 i
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X ] RE 5 AN R BB N ARG A R G 43 R
AN ERA X, HEMBEKWHEY T &R,
B LMA X REA S IE HOL & A 7= 4% 4 0 g 3



360 I -

34 %

FA% T PNUE (Wright ez al.,2001), A#F5EH B
R TR SE, A A B )R BE LLMA FI LNCa
BN, Pmax Fla FEAK, U6 B ARE 1 AL K0T R
FE A BCRDE G A E TR 4T i OB R
FIHRFEEAL, PNUE 2R REA AR W
BRI = PNUE ZWE @m0 7= fnA &
R G IR 5, 2007)

CK 1y Pn HZE 4L 3R I H AEAY, 1200 B Pn
(AR T PE R Ci TH i I Cond AR, A AR FL
P2 Ry D AL B bR TR Y BRI, )R 2
B Pn B Cond WAL I Ci Fhim . JGEIHMET %
A REAZ CO, B 5E A 1 & R & i Ot A 1 H
il 45 DO RS AR 1, 5- W R R AL (RuB-
PCase) M A R h EZ A i, B A F 25
et CO, [EE KOG CO, B iy XU I fig, H&
MY AR 50% L E (R4, 2007),
Xof A R T M R A DU E R B, B MK 7 T
TR BEAR, A PE R & mBEAR, X 5 Pn (928 L AH
WG . BT, Po BEAR MY 25 AT R 2 R X
FLERBIR R . GG PR &4 W) A 58 ' F T 52 bl
A EEHLH L HSHE 30% ~ 50% AL
(FR4,2002) , (XA ARE N FHE A H Y Pn B4
FREAR A AE K A& T CK,

TESSOE T LW 8 I K T b 3843 1 A 4 i 4y
Bt E B AR LMA (LFA M 5 5 B R 38 i X A
M3 2R AT F) FH (Grechi et al.,2007) ; AEEGC P&
R LMA R LEA UL R R F, B8 A 2501 Uk
GEOCHEM R BRI A 3 A R T ke e ot 51 R
AN P BEIR AR BT A T R BRI SE SR. 5
— 7 T HOGI T @R O R E L sk R
SR AR K, Heob R R B SR AR R (F R,
2006) , X W ffi 75 7 #5 Chla, Chlb 5 B bk 1 A2 Y 1
I RE A sk 55 177 82 25 34 . Chla F Chlb (9 7 &5 Al
(LR DRk SRR N OE &8 )] | I NIE/ L=/
REFI IR, ESEAM T TR MR T
R T 55 ' 4l 3R AH O B B R R 0 B T (PN D B A
2010) . UL, % BEE 55 1 PR 0 & AR IR R ER R
Cars , 1] B8 A2 7 i 3 20 19 00 5 06 4 28 A0 DG i Bk =
PL3E N 55 0% 26 5% 19 — MLl . Matsubara et al.
(200D WA F TR LR . DL o5 B 3% 0 F bkt
AT T AR ) A A TS B4 O B IR B 1) A0S A 3
B VAR & =V V2 O T E O e | Qi S
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