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Effects of Shading on Physio-ecology Characteristics of Bischofia javanica
Seedlings

YU Yan-ping*?, MAO Li-yan? BIN Zhen-jun?, HAO Xiao-ling?, LIANG Fang®, WANG Ling-hui"
(1. College of Forestry, Guangxi University, Nanning 530004, China; 2. Guangxi Subtropical Crops Research Institute, Nanning 530001, China; 3. Yulin

Normal University, Yulin 537000, Guangxi, China)

Abstract: In order to understand the effect of shading on growth of Bischofia javanica seedlings, the changes in
physio-ecology characteristics of one-year-old Bischofia javanica seedlings were studied under different shading
in summer, including 100%NS (nature sunshine), 41.3%NS, 14.6%NS and 3.6%NS for 150 days. The results
showed that the light compensation point (LCP), light saturation point (LSP), dark respiration rate (Rd) increased
with the increment of shading degree, and apparent photosynthetic quantum yield (AQY) increased continuously.
The noon break phenomenon was obvious from the daily changes in net photosynthetic rate (Pn), stomatal
conductance (Gs), intercellular CO, concentration (Ci) and transpiration rate (Tr) of B. javanica seedlings under
different light conditions. The decreasing of photosynthetic rate was due to non-stomatal factor under shading,
while that was to stomatal factor under whole sunshine. Along the increment of shade degree, the contents of
chlorophyll and soluble sugar in B. javanica seedlings increased at first and then decrease, on the contrary of the
relative conductance rate, malondialdehyde (MDA) content and CAT activity with the minimum values under
41.3%NS. The SOD activity and soluble protein content decreased with increment of shading degree. Therefore,
the B. javanica seedlings would adapt to strong light environment by improving the Pn, antioxidant enzyme
activities (SOD and CAT) and chlorophyll content, reducing LSP, LCP and Rd, increasing the AQY. It could grow
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better under moderate shading (41.3%NS) in summer.

Key words: Bischofia javanica; Shading; Antioxidant enzyme; Photosynthesis

FKH4(Bischofia javanica) & KEZFHEuphorbiaceae)
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TE] VU EZ A TABM . REEL RIR1 e 30 K 7
PR T AR KR Wi, B s T
PR AREMR B RS, AR AT T AR K
B G RSear i, WTER, R
Fe Aty B FHNE, S5 E R R AN E
wr. HAT, E AN R RT 7T 3 B rh TR,
JeE R At prEEr A
7M. KREFARY, hEREFCIRERTA
AR D AR, T B P R T 4 v A R )
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1 MR

1.1 #

56 BT FH BB (Bischofia javanica) %/ v i) 7
M BB X BRI E KRR A g4t 2012 425 H
KB R KB F(EHL 5 em)H 2 1R
KT, FEHR T 20 cm (E42) %36 cm (&)
PRI A, A L bR, BRI A B R
60 d J&, EAKIRAL—E[(FE = (1540.5) cm. Hif%
(3.10.1) mm)]. Joiw R EHIRKINAI 1 120 #HEAT
BRI
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{5485 KOG B AE FHI B OO e & 63, AR UEIE R AL
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I, XTSRS E(MDA). s
R &/ (Pro) RIVAPEME & BRI AT M B T &
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e, S AR 2R My e .
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¥ H Microsoft Excel 2007 /4. SPSS 18.0 %
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£ B2 BT, 426 HE (L00%NS) /) 2 A ik 125
P 5 L Ath 308 1 A 34 1] 35 47 75 W) 2 35 22 7 (P<0.01);
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3.6%NS [i] 22 5 A i 35 (P >0.05) . 1% 2 BH 1 FB2 106 1 Uik
DT AR e 20 B o A7 2

A_EEE A [ 3 1A Ak B S AK AR 4 i e
i MDA & 2 152K 2 3% (P<0.01) . f % Y IR 58
FERIRER, BAEhETH A MDA & & 285
FHAS s, 7E 41.3%NS RS, MDA & &
/N, 100%NS F] MDA % & 8155 - 100%NS T[] MDA
o R 5 R A P A A7 7 R B #E 2 R (P<0.01);
41.3%NS 5 14.6%NS [A] 2 5 A & 3% (P>0.05), 5
3.6%NS [A] /7 7F & & % 7 (P<0.05); 14.6%NS 5
3.69%NS [A] % F A 2 (P>0.05)(F 1). X i EE
HERA AL TR D TR P AR AT 55
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Table 1 Effect of shading on relative conductivity, MDA content, and CAT, SOD activities of Bischofia javanica seedlings

SR X LT (%) MDA

SOD CAT

Illumination Relative conductivity (nmol g™ (U g™min™?) (Ug™min™?)
100%NS 0.429 +0.025Aa 60.753 +6.322Aa 425.556 #49.975Aa 368.000+£33.713Aa
41.3%NS 0.235+0.018Bb 14.068 +0.411Bc 318.148+18.470Bb 112.000+21.713Bb
14.6%NS 0.255+0.007Bbc 19.893 +2.200Bbc 262.593+9.049BCc 176.000+27.713Cc
3.6%NS 0.276 +0.018Bb 21.326+2.156Bb 230.74148.981Cc 272.000+18.713Cd

[ 5 s S5 A7) R /IN G - BE 3 3 o 2 5t S 2 (P < 0.05) I ZE S iR 2. 2% (P <0.01). Nl

Data followed by different capital and small letters within column indicate significant differences at 0.05 and 0.01 levels. The same is following Tables.

ZE TR, BRI SOD B PEEA [F) 18
9 A B ] S B 3 22 (P <0.01). &% H ELE T,
4= 8 (L00%NS) ) SOD 34 55 8 1 Ah B 1) 22 7 A
3% (P<0.01); 41.3%NS 5 14.6%NS. 3.6%NS [d]
[ 2 3t 2% (P<0.01);  14.6%NS 5 3.6%NS [A] %
FAREF(P>0.05) (£ 1).

o E S (CAT)E M LD )
CAT &R IR R eRE /5T, LA 41.3%NS
TNHIECN, 4B HE(100%NS) F I K. 17 Z 0Tk
B, RSO T A 1) CAT 35 HEE AN R B S R A7
TEM i 3% 2 5 (P<0.01), 4% (100%NS) /) CAT
RS AL B R AF AR AR 3 2 R (P<0.01),
41.3%NS 5 14.6%NS.3.6%NS [8] [ 2 F i 5.2 (P <
0.01), 14.6%NS 5 3.6%NS [&] )2 577 & % (P <0.05)
(1.

2.3 EHXNBER YR EERIL MW

AR A E FRAR S T - B 1 o] v b
TEMIEY RENERE LT HENBES, N
100%NS<3.6%NS<14.6%NS<41.3%NS, KbH i 2
SR (P<0.01). AR R A Ty (1) Al i
MRS E S 41.3%NS. 14.6%NS. 3.6%NS [a](¢) %
5.3 (P<0.05), 41.3%NS. 14.6%NS. 3.6%NS ]
M) 25 S S22 (P <0.01) o 3% BH 38 i 208 9 AL 3 %5 FKAL
KAV R EAGRHEER .

ARHEEERSE FKAR Sy e i B T 3
PR 5T B B AR A (R R b P R A A 3 22 e (P<
0.05), B MR 58 B msa w2, nIEEE A
J & B9 100%NS >41.3%NS > 14.69%NS > 3.6%NS .
41.3%NS. 14.6%NS. 3.6%NS HERHALEE 73714 100%NS
AEIRALFER) 97%. 93%. 89%. 4% (100%NS)
5 41.3%NS B EHEEASEE R BEEP<
0.05). 5 14.6%NS. 3.6%NS i ft] % 7 i & % (P<
0.01); 41.3%NS 5j 14.6%NS [1] (1) % 5 . 3% (P <0.05),

55 3.69%NS 8] ) % 57 4 2. % (P<0.01); 14.6%NS 5
3.69%NS [H] 1] 2 5 W 2 35 (P<0.01) (3% 2). v I, i
BRI G E rh rE R E A R A B —
M .

2 JEREXT BRI Al VA TR S R B A R
Table 2 Effects of shading on contents of soluble sugar and soluble protein

in leaves of Bischofia javanica seedlings

g VA AT R R
IIIumiH;tion Soluble suglar content Soluble protim content
(mg g~ FW) (mg mg ™ FW)
100%NS 3.17840.561Dd 45.733+1.014Aa
41.3%NS 10.876 +0.856Aa 44.377 40.079ABb
14.6%NS 8.898 +0.489Bh 42.822 +0.387Bc
3.6%NS 6.427 +0.212Cc 40.888+0.598Cd

2.4 EHXMH SR SERNEH

B 3 A%, BEEMEAFEE G, M4 a
2R3 b J Sk 3 E B3 AR I e s n s s 1 A
fhiash, JERHALFE(41.3%NS. 14.6%NS. 3.6%NS)
RS EYE e Tt r, HEL 14.6%NS
d Ko JCHOT RO A B it 43k as HH4R 3 b
KSR E BB, 100%NS 4K a &S
TR AL B[R] A7 AR .25 72 57 (P <0.01); 41.3%NS 5
14.6%NS . 3.6%NS [H] {7 1£ tl {2 # 7 7 (P<0.01);
14.6%NS 5 3.6%NS {77E . % 7 5(P <0.05) . 100%NS
M4 R b & R A AR B 2 2 R (P<
0.01); 41.3%NS 5 14.6%NS [A] 7EAE MK 5535 7 7 (P <
0.01), 5 3.6%NS [AJf) 2 5 A 2. (P >0.05); 14.6%NS
L5 3.6%NS [H] [ 2 7 4% 2 3 (P < 0.01) - 200%NS fri
Sk g e i SR AR A 25 IR B (P <0.01).

2.5 WREXCERE IR M

SRFE 21l 2 0t 2 A 20 TSk BB 40 7 AT
M 7 T 2 D5 (B 1) FRER 4 7010, ARSI BT Y Proec
LCP. LSP. Ry Bt i F2 L 138 i P AR, AQY
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Table 3 Effect of shading on content of chlorophyll in leaves of Bischofia javanica seedlings

SR8 Nllumination Chla+b (mg g™ FW)

Chla(mg g™ Fw) Chlb (mg mg™ FW)

100%NS 0.3780.034Dd 0.288+0.026Cd 0.090 0.009Cc
41.3%NS 1.79840.037Cc 1.27740.015Bc 0.521+0.022Bb
14.6%NS 2.087 +0.009Aa 1.427 +0.003Aa 0.661 +0.006Aa
3.6%NS 1.898 20.009Bb 1.39520.008Ab 0.5030.005Bb
—— 100%NS —m—41.3%NS —— 14.6%NS —¢3.6%NS
10.000
7 8.000}
‘T 6.000F
S 4000}
3
E 2.000r
=
£ 0
~5.000 200 400 600 1000 1200 1400 1600 1800
PAR (umol m™s™)
B 1 AREDEIEEE TR ihZ. Pn: $0LA 3R, PAR: SEAA RGN -

Fig. 1 Photoresponse curve of Bischofia javanica seedlings under shading. Pn: Net photosynthetic rate; PAR: Photosynthetic active radiation.

R 4 NFEDCRFEAE TR DG 25

Table 4 Photosynthetic parameters of Bischofia javanica seedlings under shading

S RRECHHEE JGHFA R M R I IR Tk BT
||Iumi;{;tion Max. net photosynthetic ~ Light saturation point Light compensation Point Dark respiration rate Apparent quantum %/ield
rate (umol CO; m%s™%) (umol CO, m%s7h) (umol CO, m%s7) (umol CO, m%s7Y) (mol CO, m2%s™h
100%NS 8.324 755.621 27.156 0.877 0.053
41.3%NS 4562 614.866 25.095 0.548 0.062
14.6%NS 3.678 608.063 24.500 0.381 0.060
3.6%NS 2.787 588.381 22.455 0.185 0.039

2.6 EFHXT LA BEEPn)FHLE CO, R (CiH

-

HIPE 2 A0, KRS It & I8 2 (Pn) H AR
T XV RI M2k, 4 FhAbFEE7E 12:00 A 55 1 A4
WEAE, P BEIEE I B2 AR L R ek 4 FhALBRTE
14:00 ¥JIARIA IS, Pn BEEERH RN I, 4
JEHEALBELE 16:00 AR5 2 NIEEAE, 3 Pl
WITE 17:00 iEF5 2 ANEEAE, P {E BB B 72 221
BT 967N « 10096NS . 41.3%NS . 14.6%NS F1 3.6%NS
AEEE TR P SFI{E 4> B0 1,965, 2.002. 1.760 Al
1549 umol CO, m%s ™, 468 5 41.3%NS. 14.6%NS
[B] 2 AN 3% (P>0.05), 5 3.6%NS [1] 1) 2 4K &
#(P<0.01); 41.3%NS 5 14.6%NS 8] ) 2 73 i &

(P<0.05), 5 3.6%NS 2k 2 (P<0.01); 14.6%NS
55 3.6%NS 12 A 2 3% (P>0.05) . 1X K B R
O, JGHGEEE Pn BOK, HIEERDGHE AT RE AR
TN G, & FERERH S 5 A R T A B 5
AR 2R

Hla] CO, ¥ FE (Ci) 5 1%t A i 2 (Pn) & V)
FOR, — R bR TGRSR, K
WEEH ) Ci 5 Pn 275, L EEERY,
100%NS 5 41.3%NS K Ci f71E & 3 7 5 (P<0.05),
55 14.6%NS. 3.6%NS [a] ff] 2 7 i & & (P<0.01);
41.3%NS 5 14.6%NS.3.6%NS [i] {1 % 5 A 5 & (P>
0.05); 14.6%NS 5 3.6%NS [AIAN{EAE 535 7 7 (P>
0.05).
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Fig. 2 Daily variation in net photosynthetic rate (Pn) and intercellular CO, concentration (Ci) of Bischofia javanica seedlings under shading
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Fig. 3 Daily variation in stomatal conductance (Gs) and transpiration rate (Tr) in Bischofia javanica seedlings under shading
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