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A preliminary study on the photosynthetic characteristics of varied cultivars of

Robinia pseudoacacia L. energy forest in the west of Henan Province

TAN Xiaohong, WANG Shuang,MA Liiyi* ,PENG Zuodeng,JIA Zhongkui
The Key Laboratory for Silviculture and Conservation of Ministry of Education, Beijing Forestry University, Beijing 10083, China

Abstract; Photosynthesis is the basis of other physiological activities including growth, development, and food formation in
trees. In order to discuss the photosynthetic theoretical basis for the cultivation of Robinia pseudoacacia L. energy forest,
the photosynthetic parameters, i. e. Pn, Tr, Gs, etc, as well as photosynthetic light-response curves of 5 varieties of
Robinia pseudoacacia were measured using the Li- 6400 portable photosynthesis system in the west of Henan Province,
China. Four main conclusions were gotten. The peak value of net photosynthetic rate ( Pn) of 5 varieties of Robinia
pseudoacacia occurred at noon, 08:00 or 10:00 a. m., 10:00 a. m. in mid-July, mid-August and late September
respectively. Obvious difference existed among growth dynamics of 5 varieties, and varieties 83002, 8048 and 8044 showed
fast growth rate in July, while variety 3-I grew fastly in September. Varieties 84023, 3-I and 83002 were found having
relatively high photosynthetic accumulation capacity and had the high-yield photosynthetic characteristics. Based on the
tendency of changes in Pn, intercellular CO, concentration ( Ci) , stomatal conductance ( Gs) and stomatal limitation (Ls) ,
we speculated that Robinia pseudoacacia were restricted in photosynthetic ability mainly by non-stomatal factors in mid-July,
while they were restricted mainly by both stomatal factors and non-stomata factors in mid-August and the end of September.
Light is the power in photosynthesis. Light compensation point is a critical value, over this value plant still can maintain
photosynthesis. Light saturation point is a limit value, over this value photosynthetic rate does not increase, even decrease.
Light saturation point ( LSP) of Robinia pseudoacacia varieties were all greater than 1000pmol -m >-s ™", and so, these
tested varieties all could not suffer restriction from strong light occurred in mid-July. Photosynthesis is related to
temperature, light radiation and CO, concentration, which are necessary to valuate photosynthetic capacity. Except variety

83002, net photosynthetic rate ( Pn) of other four varieties of Robinia pseudoacacia had only one peak, only variety 83002
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had two peaks, one at 10:00 a. m. and the other at 02 ;00 p. m. Transpiration rate ( Tr) of varieties 83002 and 84023 had
two peaks, the others had one peak only. The phenomenon of “photosynthesis sleep at noon” of variety 83002 might be
explained as the combined result of both increment in temperature and drop of relative humidity. It was suggested that in
order to estimate photosynthetic accumulation capacity and select one quality variety, the photosynthetic characteristics of

varied cultivars of Robinia pseudoacacia L. energy forest could be analyzed.

Key Words: Robinia pseudoacacia L. ;net photosynthetic rate ;light-responses curve ;effect of R. pseudoacacia cultivars
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Table 1 Growth of R. pseudoacacia cultivars in July, August and September of 2008 ( mean + SD)

7 H Jul. 8 A Aug. 9 A Sep.
(=}
V:Jr'liziiles WiE/cm H#b48/mm iR/ cm W/ cm 442/ mm SR/ cm W/ cm 4%/ mm L/ em
Tree height ~ Ground diameter Crown diameter ~ Tree height ~ Ground diameter Crown diameter ~ Tree height ~ Ground diamet Crown diamet

1 144.0+£23.9 11.60+3.03  54.5+14.5 257.5+16.1 16.91+1.48 92.9+14.8 264.7+16.8 20.13£2.26 67.9£17.0
2 183.0+17.3  12.27+2.14  58.4+13.5 304.6+26.5 23.22+2.27 118.2+15.6 334.0+24.6 23.33+2.21 96.2 +£33.8
3 166.0+17.3  11.59+2.28  51.7+14.3  256.5+16.8 18.37+2.01  99.3+15.2  291.1£19.5 21.29+4.34 94.9 +£36.7
4 64.7£13.0  8.37+1.66 51.9+14.4 175.4+5.3  22.03+1.29 122.2+11.1 304.6+22.5 28.06+3.74 164.4 +24.0
5 74.5 £14.1 8.38+1.22 50.5+10.9  150.8 +8.7 17.37+1.86  95.3+10.6  263.2+23.6 24.01 +4.02 134.5 +34.9
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Fig. 1 Diurnal and seasonal variations in photosynthetically active radiation ( PAR) , air temperature ( 7a) and relative humidity (RH) of

R. pseudoacacia cultivars
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Fig. 2 Diurnal and seasonal variations of net photosynthetic rate ( Pn) of R. pseudoacacia cultivars
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Fig. 3 Diurnal and seasonal variations of transpiration rate (7r) of R. pseudoacacia cultivars

LLT A6y ,5 ARIBLES AP Gs AR E RBEMEA 2T B (K 4-B1—B5) . Branfh4 4b,H
B K Gs HALIEER K. Pn HAEGIA B BARME, PAR H23k 0 B, £ @l Ci BEH K (B 4-A1—A5)
HIXF Pn Gs A1 Ci BRI AT AT AR I, HERH) 5 A4S R 48 K88 7 B 6 & BRI 35 2 B FLBR HI &R &
PEEIER AU 3 15 #E 12:00—16:00 RI N FLIR$ . A5 FF7E 16:00—18:00 H HIEIFLIR
filo MeAh, ATLAR AN 1 A FARIRS FE R HIESILE R ITRE

8 A& A ¥ SALBR I AL BB A A RS £, fP 1.2.3(8:00) H IS FLFR G Lo & Fh 4
F15(10:00) K 2h, Br A 1 76 16:00 HIAEFLBRHISM , HE 4 A FFP 7 14.00 HIIEFLIRS . 9 A
BRI IR G FAE LR B P EH RSB R, A 2.5 JEALR & BF B 7E 10:00—12:00,
14 :00—18:00 , S FLFR 1 B BEAE 12:00—14:00 5 5 Ff 3 F1 4 < FL PR il B B #E 08 :00—12:00, JEFL PR il B Bt
#£12:00—18:00; §hFf 1 SFLBR BT BEAE 12:00—14:00, JE X FLBR il B BE#E 16:00—18:00, Z5A PA L 4MHT,
AEEH T ABMRIBRFEREAG T, IEILE RN S 1 LA FRIAR R AR FEER, & A B AR &
¥I7E 16 :00—18 .00 H BIESFLER %I o
2.4 OR[EIGARR SRR O AV R B R 4 A

Bl 5 #5387 2 FaE 0% 5 AN RIS ARG A SR R iR ISR . B S R LB KA B I
BRI 5 AR S FP A B0 R A BOCR , LR TR A 2 A 4 RS 5. @R 3 7ESOLBE A A B

http ://www. ecologica. cn



11 3 WAL 45 BRPU R AR B Ot A A B A S TR Ay 2945

--&-- 78 —a— 8 —A— 9H

450 800 500 - A3 b3
= 390 -~ ~
o - T
S35 S5 S35
Q Q Q
g5 & 5 400 2 5300}
2 5 210 253 23 3
150 1 1 1 1 1 1 200 200 1 1 1 1 1
08:00 12:00  16:00 08:00  12:00  16:00
650 A4 Hhha 450 - 09 - Bl b1
g%SSO— g%wo— o L,
T Easof = Esof B 06 T
8 3 8 3 oy & *
= 5350 = St = -
< =4 rs o3rm ¥ R T
B3 50 K 230, S -
150 Il Il Il Il Il Il 150 1 1 1 1 1 1 O Il Il Il Il 1
08:00 12:00  16:00 08:00 12:00 16:00 08:00  12:00  16:00
120 B2 b2 06 B3 _ W3 08 - B4 4
% ool % oA o6l
o 0.9 . -, P i 0.6
®E 06 ) o 2 BE 04
= Ul > =8 =S Tl
re ‘§~ rs v 5
S 03f e O S 02
0 0 L | 1 1
08:00 12:00  16:00 08:00  12:00  16:00
08 gs EL S 05 €2 b2
» ‘. 5 0 N 04
‘M'?E 06 & 0. Z
I £ = = 03|
S 02f ¥, £ ol
0 1 1 1 1 O 11 1 1 1 1
08:00 12:00  16:00 08:00  12:00  16:00
05 C3 i3 051 C5 SiFhs
S 04| 5 0. 5 04
L sl z 2 03
02F .o . 021X -
0.1} ro. r oo1f
0 1 1 1 1 1 0 1 1 | 1 | 0 1 1 1 1 1
08:00 12:00  16:00 08:00 12:00 16:00 08:00  12:00  16:00
I5f [ Time I5f [ Time I} 1] Time

B4 ARE AR FE CO,RE(C) SALSE(Cs) MKALRHE(L) WEENX . FEX
Fig. 4 Diurnal and seasonal variations of intercellular CO, concentration ( C:) , stomatal conductance ( Gs) and stomatal limitation ( Ls) of

R. pseudoacacia cultivars
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Table 2 Comparison between two photosynthetic parameters of light-response curves for R. pseudoacacia cultivars

RREAE R

MR,

AN

[ EEES

ﬁﬁgmgfﬁ Maximum net VMG F%#%/  Light compensation  Light saturation Dark respiration ?ﬂ’%%ﬁ
Variety and . . . Model fitting
fitting modal photosynthetlzc rate/ (mol/mol) point g point g rates /2 coefficient

(pmol/(m*+s)) (pmol/(m*+s))  (pmol/(m*+s))  (mol/(m*:s))
1 | 20.72 0.090 0.53 229.67 -0.047 0.986 1
I 22.11 0.090 12.15 1175.26 -1.06 0.959 6
2 I 25.16 0.037 21.96 711.30 -0.80 0.997 5
I 21.90 0.041 24.15 1672.72 -0.97 0.999 1
3 I 14.97 0.064 36.15 270. 00 -2.31 0.985 4
I 12.54 0.081 35.08 1012.52 -2.52 0.994 5
4 I 27.90 0.061 18.34 437.93 -1.12 0.999 9
I 22.93 0.065 18.78 2447.83 -1.17 0.999 9
5 I 20.48 0.052 17.78 378.18 -0.92 0.999 8
I 17.31 0.058 18.19 1915.69 -1.01 0.999 8
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