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Abstract: The objective of this study was to investigate the diurnal variation curves of the net photosynthetic rate ( Pn) and
relationship between diurnal changes of Pn and the impact factors in open center shape and delayed-open central leader
system in Korla fragrant pear. Diurnal changes of Pn and effect of environmental factors (i, e. photosynthetic available
radiation, temperature and relative humidity ) and physiology factors (i,e. stomatal conductance, transpiration rate and
intercellular CO, concentration) on Pn in leaves of Korla fragrant pear were measured using LI-6400 portable photosynthesis
system. The relationship between Pn and environmental factors were analyzed by regression analysis and correlative analysis.
In order to investigate the effects of tree shape on net photosynthetic rate, we analyzed the relationship between chlorophyll
content, specific leaf weight, other photosynthetic parameters and Pn between delayed-open central leader system and open
center shape in this study. The results showed that the Pn under two different tree shapes indicated a bimodal curve of the
asymmetry, and the midday depression of photosynthesis phenomenon appeared at 14:00. During the full fruit period, the
delayed-open central leader system tree had obviously higher net photosynthetic rate than the open center shape tree in each

stage. This phenomenon maight be double impacted by stomatal and non-stomatal factors. Diurnally, photosynthesis
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increased gradually with increasing light intensity and then decreased at noon. The peak of delayed-open central leader
system tree leaves occurred at 11:00 and 15:30. The peak of open center shape tree leaves occurred at 11:00 and 1700.
The seasonal variation on Pn indicated the Pn is least in June in two shapes of Korla fragrant pear. The Pn increased with
leaf chlorophyll (chl) content and specific leaf weight (SLW) increasing. There are positive relations, the correlation index
of leaf chlorophyll (chl) content and Pn were 0.9438 and 0.8952 in two shapes of Korla fragrant pear. The photosynthetic
pigment index of different kinds of tree shapes also had great differences. There were significant correlations between Pn and
SLW in delayed-open central leader system and open center shape, but the later is higher than the former. Stomatal
conductance (Gs) , transpiration rate (7r) and relative humidity ( RH) increased in response to increasing Pn in all the
treatments. Sample CO, concentration (Cs) and intercellular CO, concentration ( Ci) decreased in response to decreasing
Pn in all the treatments. Besides, the Cs, stomatal conductance (Gs), Tr, and Pn have reached highly significant at P<
0.01 in delayed-open central leader system. There were significant at P < 0.05 between Ci, air tempreture ( Ta),
photosynthetically active radiation ( PAR), RH and Pn in delayed-open central leader system. However, the relativity of
photosynthetic parameters and Pn were unconspicuous in the open center shape tree, The findings demonstrate that delayed-
open central leader system tree had obviously higher sensitivity to the influence factors of net photosynthetic rate than the

open center shape tree in this study.

Key Words: tree shapes; net photosynthetic rate; Korla Fragrant Pear
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1.1 KAk

TGl T LN VMR AR Bl 2537, MR AR By ¢ (41°44" N,85°59" E) 4K BETE 910m 747, 2 b DX L 250 1 Yt +fy
KRt T R AR 10.7—11.2 °CAE AR (=10 °C) 4200 °C UL b, RS 170—227 d,4F H B4 2762.1—
3186.3 h, 4E I HIXHEIE 45.0%—50.3% , T2 39.6—63.3""% , HESAHRL R PE/R AL IR EGAIE Ry [ AR FE OB Fisk 40 )2
. BIRFFOIERBHC Y ZIE X EAT 1999 45, HARAM T AR EHUKF &8 R4 R IR, TR mE LA, AR
OIETE 1.3—1.6 m, 5812 3.0—3.5 m, A 15 3.0—3.5 m;3—5 A~ FA8L, (A A BE -2 WK M B SR HF ik, B2 BT T &
1.5—1.8 m, @& 3.5—4.5 m , M5 4.0—4.5 m; POT EA B 8—10 4,50 3—4 ZHF 56 1 EERA 3—4 4,52 )26 2—3
AV 32 124,58 4 BA 1A ERIFIRAE K 70°—80° , PR IR I & AR A K IEFRIE L 1,
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Table 1 The questionnaire of growth condition for Korla Fragrant Pear

N .. WA/ m R FRAY (L<15 cm) -
REAR T2 /em B /m L (d>5 cm) HATH/m

. . . (ZRVGxpdt) . Number of X .

Samples Trunk diameter Height of tree . Number of . Wider spacing
Canopy diameter . fruiting branches
main branch

Al 19.4 4.30 4.3x3.5 10 420 4x5
Al 16.9 4.25 4.0x3.6 9 405 4x5
ATl 22 4.20 4.2x3.9 8 515 4x5
B I 16.6 3.55 3.7x4.2 5 259 4x5
B I 13.7 3.6 3.2x3.5 4 250 4x5
B I 17.23 2.9 4.2x3.9 4 291 4x5
A: BEUTEER; B: ASRIT.LIER
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Fig.1 Net photosynthetic rate( Pn ) diurnal changes of two tree shape at 6,7,8 months in Korla fragrant pear
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Fig.2 Net photosynthetic rate ( Pn) diurnal changes of two tree shape in Korla fragrant pear
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Table 2 Leaf Photosynthetic pigment content of two tree shape in Korla fragrant pear ( mean+SE)

WIE Tree shape Chlorophyll a (Chla) Chlorophyll b (Chlb)  Carotenoids( Car) Chla+Chlb Chla/Chlb
H S FF LI Open center shape 15.37+0.52 Bb 10.51+1.73 Aa 2.11+0.40 Bb 25.88+1.53 Bb 1.54+0.25 Aa
B 28

25.56x1.11 Aa 13.40+0.54 Aa 3.64+0.07 Aa 38.96+1.62 Aa 1.91+0.03 Aa
Delayed-open central leader system

F—F R E RS PR RoR 22 R B3 (P<0.01) , RE/NG 7hERR 2557 8.3 (P<0.05)

AR 1O AR SO T B AR — R — R AR, S 3R S AR 5 ol B R AL A AR — B, R E T
R SR R A RN BEE I R SRR A R I, 30—50d IR g e SRR A Bk iR . S HEAHDC S [IE
OIMTRIT AR R AL A 3R S O B R A AT AR B AR G OE 2 HISG R K 0.8952—0.9488 (141 4) , Al
Fr BRI AR A A IR R S R R T TR, S R A SGAR
25

ii r HATF LT BB
[ *
141 y=0.7161x - 11.327 20 ¢ »=10.9369x - 10.281 .
2 R?=0.9438 R?=10.8952
| 15 5
4&5)?'5 10 + e ® [
&3 sl
RE 10}
£ U
5 4t 51
21 . N
0 . . . . ; 0 . . . . . .
15 20 25 30 35 40 10 15 20 25 30 35 40
E=S 38 =1

Chlorophyll content/(mg/cm?)

B4 BRAFOLEGHSEEREHZRSESFLAERNXER
Fig.4 Relationship between leaf chlorophyll content and net photosynthetic rate of open center shape and delayed—open central leader

system in Korla fragrant pear
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Table 3 Leaf index of two tree shapes for Korla Fragrant Pear ( mean+SE)

WG L RTp A - fief T8 et

Leaf area Leaf fresh weight Leaf dry weight Specific leaf weight
HRFFLIE 45.91+0.87 Bb 0.93+0.07 Aa 0.33+0.02 Ab 7.22+0.35 Aa
B 2 TR 58.56+0.50 Aa 1.01+0.02 Aa 0.43+0.01 Aa 7.36+0.12 Aa

[ — 5 PR R R E F R 22 R .3 (P<0.01) , ARI/ING F8:3R7R 26 57 3 (P<0.05)
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Fig.5 Relationship between specific leaf weight and net photosynthetic rate of open center shape and delayed-open central leader system in

Korla fragrant pear
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Table 4 The correlation coefficient between photosynthetic parameters of two tree shapes for Korla Fragrant Pear

Pearson HH5¢ 2% Pn Tr Gs Ci Ta Cs PAR RH

A SRFF LK P 1.000 0.362* 0.300* -0.217 0.152 -0.180 -0.023 0.108
BL i 2 P 1.000 0.559 ** 0.591 ** -0.370" -0.365" -0.768 ** 0.370* 0.311*
Kendall Bk R %

Kgnz;lll'%(iﬁrili? coefficient Pn Tr Gs ¢ Ta Cs PAR RrH
HARFF LI P 1.000 0.199 0.269 ** -0.112 0.008 -0.343** -0.003 0.029
Bl ZIE P 1.000 0.370 ** 0.372** -0.278* -0.240" -0.618** 0.206* 0.316*"
zziﬁzz iiiii coefficient P Ir Gs ¢ Ta G PAR kit

H SR IF 0 P 1.000 0.290 0.359 " -0.151 -0.002 -0.442%* -0.016 0.038
B 2 P 1.000 0.569 ** 0.558** -0.310* -0.341* -0.818** 0.337* 0.479 **

Pn; net photosynthetic rate, Tr: transpiration rate, Gs: stomatal conductance, Ci: intercellular CO, concentration, Ta: air tempreture, Cs: sample
CO, concentration, PAR: photosynthetically active radiation, RH: relative humidity; * fE 0.05 K- (XUM) _FRBFEMK, = = £ 0.01 KW -
LB EPS
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Fig.6 Light response curve of open center shape and delayed-open central leader shape for Korla Fragrant Pear
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Fig.7 Responses of the net photosynthetic rate ( Pn ) to different CO,concentration of open center shape and delayed-open central leader

shape for Korla Fragrant Pear
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