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Photosynthesis and transpiration characteristics of female and male Trichosanthes kirilowii
Maxim individuals. LIU Yun', ZHONG Zhang-cheng’, WANG Xiao-xue', XIE Jun', YANG
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Abstract; A field research was conducted on the photosynthesis and transpiration characteristics of
dioecious Trichosanthes kirilowii individuals at four key development stages. At vegetative growth
stage , the photosynthesis rate, transpiration rate, stomatal conductance, and water use efficiency of
male individuals were higher than those of female individuals, and hence, male individuals entered
into reproductive growth stage 22 days earlier than female individuals. After entering into reproduc-
tive growth stage, male individuals had higher photosynthesis rate, transpiration rate, and stomatal
conductance, but slightly lower water use efficiency than female individuals. As the female individ-
uals started to reproductive growth, their photosynthesis rate and water use efficiency were signifi-
cantly lower, while the transpiration rate and stomatal conductance were higher than those of the
male individuals. The effects of climate factors on the growth and development of T. kirilowii mainly
occurred at its vegetative growth and early reproductive growth stages, and weakened at later repro-
ductive growth stages. Higher temperature and lower relative humidity benefited the growth and de-
velopment of 7. kirilowii, and illumination could enhance the photosynthesis rate of T. kirilowit,
especially its male individuals. After entering into reproductive growth stage, the photosynthesis rate
of male individuals increased significantly with increasing illumination, but that of female individu-
als only had a slight increase, and the transpiration rate of male individuals as well as the photosyn-
thesis rate of female individuals all increased significantly with increasing temperature.

Key words: Trichosanthes kirilowii; dioecious plant; photosynthesis rate; transpiration rate; cli-
mate factor.
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Fig.1 Seasonal changes of photosynthesis and transpiration in female and male plants of Trichosanthes kirilowii (mean+SE, n=8).

M HERk Male plants; F. Bfifk Female plants. T [A] The same below. N [Al/ING P32 [R]— A5 5 301 ME AR PR R] 22 55 & 3% ( P<0. 05) Different small

letters meant significant difference between female and male plants at the same stage at 0. 05 level.
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Fig.2 Diurnal changes of photosynthesis and transpiration in female and male plants of Trichosanthes kirilowii after male ( A) and

female (B) plants flowering (mean+SE, n=35).

ANTR)INE g 3 7 [] — 00 2 st (] f A ok (6] 2% 53¢ 8.3 ( P<0. 05) Diifferent small letters meant significant difference between female and male plants

at the same time at 0. 05 level.
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IRE I EKOE HMERE PG G R SR S R 2
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RS AL R0 IR R, 2%
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Table 1 Correlation coefficients between the seasonal changes of photosynthesis and transpiration traits and the climate fac-

tors in female and male plants of Trichosanthes kirilowii (n=8)

AR FE B AR SALTRE SRR R L AL 3
P, T, S. PAR T, RH,
Tk HEHE P, 1
Male plant HEWHE T, 0. 905 1
SALFRE S, 0. 496 0.105 1
SRR PAR 0. 927 0.983* 0.136 1
RE T, 0. 603 0.534 0.578 0. 421 1
Y RH, -0.377 -0.702 0.617 -0. 696 0. 094 1
Wk A HE P, 1
Female plant FEREHE T, 0.986 " 1
SALFE S, 0. 046 -0. 065 1
JERRGREE PAR 0. 867 0.935 -0.163 1
WEE T, 0.813 0. 704 0.384 0.421 1
T RH, —0.433 -0. 561 0.818 -0. 696 0. 094 1

#* P<0.05; % % P<0.01. T[] The same below.

R2 ERERTEEBEERLS EBFEETUSSEEFHEXRY

Table 2 Correlation coefficients between the diurnal changes of photosynthesis and transpiration traits and the climate fac-
tors in female and male plants of Trichosanthes kirilowii after the male plants flowering (n=5)

oA A FE B AR AT R iR i i B
P, T, S, PAR T, RH,

Tk HBHE P, 1
Male plant HEMBER T, 0. 632 1

SALFRE S, 0.054 0. 491 1

FEIRGRE PAR 0.858 " 0. 630 -0.213 1

BT, 0.704 0. 896 * 0. 141 0. 746 1

1R RH, -0.711 -0.880" -0. 143 -0.712 -0.995* * 1
R BB P, 1
Female plant FBEA T, 0.831" 1

SALREE S, 0.851" 0.968 * * 1

FEIRGRE PAR 0. 805 0. 580 0.491 1

IREE T, 0.971** 0.755 0.736 0.886 " 1

MJE RH, -0.983 % * -0.822" -0.829* -0. 806 -0.982** 1
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Table 3 Correlation coefficients between the diurnal changes of photosynthesis and transpiration traits and the climate fac-
tors in female and male plants of Trichosanthes kirilowii after female plants flowering (n=5)

pliEpUiE 2 A AL Ot R i TS
P, T, S. PAR T, RH,

TERR HAHE P, 1
Male plant HBER T, 0.227 1

SALFRE S, 0. 066 0.960 " * 1

SEHRARE PAR 0. 068 -0.227 -0.416 1

W T, 0.110 -0.781 -0. 861" 0.59%4 1

1B RH, -0.176 0.747 0. 865 * -0.618 -0.984** 1
R HEHE P, 1
Female plant KB T, 0. 643 1

SALFRE S, 0.374 0.493 1

SEHRRRE PAR 0.372 0.639 -0.201 1

T T, 0.103 0.132 -0.737 0.633 1

TR RH, -0.177 -0.138 0. 691 -0. 687 -0.980* * 1

SIS B ARG K, 78 M R I 2 /N (P<
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