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12 P, B LA FRRF . A RAH AR R AR HX TUH (P <005). (2) BESHAN,
e e TRkt b P, 09 2R R A FAA AR E (T,) Fob oA 24a4 (PAR), miglE CO, KA
(C) R¥rmmiaFitket b P, 09 T2RA BT, (3) R4S RFMMK (217 pmol - m” -5 ) BFKX
THiAk (14.6 umol - m™ - 5™ ), 5 J2-F 3 Ak vt} 9 B AME S (LCP) £ %] # 40.6 #= 32.3 pmol - m™ - 5™,
BT A, SRR A E TR (AQY ) 1A/ 0.040~0.070 X A, 27 4R LA A
Ak, RAAFBRGARNES . RIS, BIZFHAR LG AETRESLLSMEA, AL
TrA B A ot A 8o BN Ay HERRER TR 69 K ) A R R AT 85 ke AR Ak Ay, ARIL AT R A BRI A
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Study on the Characteristics of Photosynthesis Diurnal Variation and

Influence Factors of Male and Female Brucea javanica

CHEN Junliang CHEN lJiaying CHEN Qiangian XU Fengling
LI Linfeng

(College of Chemistry and Environment, Guangdong Ocean University,Zhanjiang, Guangdong524088, China)

Abstract The photosynthetic characteristics of male and female Brucea javanica had been measured by Li-
6400 photosynthetic measurement system to explore the photosynthetic characteristics and influence factors of
different gender plants. The results showed that: (1) daily variation of net photosynthetic rate in leaves of male and
female B. javanica presented a single-peak curve, no “midday depression” phenomenon occurred, and the peak
values appeared at about 12:00 noon. The daily maximum assimilation rate 15.2 pmol - m™ - s of female plants
was more than male plants 10.8 pmol - m” - s”, but there are no significant differences between the female and
male plants. The means of water use efficiency in male plants was significantly higher than the female (P<0.05).
(2) By path analysis, transpiration rate (7,) and photosynthetic active radiation (PAR) are the main decision factors
which affecting the characteristic of net photosynthetic rate ( P,) for both female and female plant of B. javanica.

However, intercellular CO, concentration was the main limiting factors which affecting the P, of female plant. (3)

ESUIR: | RIFFERFRYEESEFREEWHE (GDOU580420013 ), | ZHFFE K105 B H ( GDOU580520031 ),
FE—1EE . PRASE (1999—), FERAEL, FFEIr o IRbEAE 42, E-mail: 1242124790@qq.com.
BIEEE: WE (1972—), MIEER, FENFHYA RS, E-mail: 11f801@126.com.
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The maximum net photosynthetic rate ( P, ) 21.7 pmol - m™ - s of female plant was significantly higher than

14.6 pmol - m™ - s of female plant. The light compensation point (LCP) values of female and male plant was

40.6 and 32.3 pmol - m” - s, respectively, which showed the typical properties of sun plants. The leaf apparent

quantum efficiency (AQY) value of male and female plant was within the range of 0.040 to 0.070 mol - mol”,

showing strong light energy use efficiency, especially for the use of weak light. The study suggests that the

fruiting may improve the photosynthesis, increase stomatal openness and reduce respiration consumption of leaves

in female plant. Moreover, high water use efficiency and strong weak light energy use efficiency in the leaves of

male plant indicated its better adaptive ability to adverse environmental conditions.

Key words Brucea javanica; diurnal course of photosynthesis; dioecious plants; path analysis
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Fig. 1 Daily courses of net photosynthetic rate and ecological and physiological factors in leaves of male and female
Brucea javanica plant
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Table 1 Correlation coefficients of net photosynthetic rate and ecological and physiological factors in leaves of male and
female Brucea javanica plant

LiEk7/1 71| I — JIE] CO, e RAFERE TR ; FRRREE  OLEA RS
Iz i T 2 o i} YEL
Plantsox  ILTE G C ZRIBHA T, VPD TR T, RH PAR
HEBR 0.853%x* -0.429 0.938%** 0.821%x* 0.853%x* -.701%** 0.884%**
Female plant
HEbR 0.786** -0.030 0.906** 0.513* 0.723%x* -0.443 0.758%*
Male plant

e % R FORAE 0.05 F10.01 K FRE,

Note: *and ** means significant differences at 0.05 and 0.01 levels, respectively.

k2 FBREFUEMERRAT B if ot R R E 20 E FE pRE S
Table 2 Path analysis on the net photosynthetic rate and its affecting factors of male and female Brucea javanica plant

RS WINT RN i1} 71 Indirect coefficient PIRRB R,
Plant sex Affecting factors  Direct coefficient T, PAR Decision coefficient

) ; 0.179 -0.405 -0.204 -0.184

HERR T, 0.719 -0.101 0.320 0.831

Female plant

PAR 0.398 -0.092 0.578 0.545

kg T, 0.708 0.198 0.782
Male plant PAR 0.324 0.433 0.387
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Fig. 2 Responses of net photosynthetic rate to

photosynthetic photo flux density (PPFD) in leaves of
male and female Brucea javanica plant
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Table 3 The comparison of light response parameters in leaves of male and female Brucea javanica plant

k7Rl HBREOCEHAR JERMEE S FEARLRI FN T34 IR TR %
Plantsex  (umol - m”-s")P,, /(umol - m”-s")LCP /(umol - m™-s")LSP  /(mol - mol H)AQY  /(umol - m” - s" R,
HERR 21.7 + 1.40a 40.6 + 0.80a 500.0 + 33.0a 0.0467 + 0.005a -2.01%0.11a
Female plant
bk
14.6 £ 0.65b 32.3 +6.00a 301.5 +28.5b 0.0503 + 0.007a -1.63 +£0.23a
Male plant

TE: B FIOME « dRifEsR; FSIRRIF RN 2R B3 (P < 0.05),

Note: data were means + SE; values followed by different letters in the same column are significant difference at P < 0.05.
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