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Photosynthetic Physiology Response of Cyperus rotundus to
Terrestrial Environment in Hydro-fluctuation Belt of Three
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Abstract; Whether plants can synthesise and stored abundant carbohydrate in the terrestrial environment in
hydro-fluctuation belt after water flooding have important influence on their long-term settlement, survival
and spread of the plants living in hydro-fluctuation belt. Cyperus rotundus is one of the few perennial
herbs that able to adapt to the habitat of hydro-fluctuation belt in the Three Gorges Reservoir area. In or-
der to study the changes of C. rotundus photosynthetic physiology and its formation mechanism in the ter-

restrial environment, we regularly observed the photosynthetic physiology of C. rotundus which grow in
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the deep water (22— 27 m), shallow water (2—7 m) and non-flooded zone in hydro-fluctuation belt of
Three Gorges Resevoir area after water flooded. The results as follows: (1) the net photosynthetic rates
(P,) of C. rotundus growth in deep water and shallow water were significantly higher than that in non-
flooded area; (2) the P, , stomatal conductance, apparent water use efficiency, apparent light use efficien-
cy and apparent CO, use efficiency increased with the extension of C. rotundus living in terrestrial environ-
ment; (3) the light saturation point of C. rotundus which grow in shallow water was significantly rose,
while the light compensation point was significantly decreased. Positive self-adjustment ability and the
photosynthetic compensation mechanism of C. rotundus after water flooded stress are important reasons
for its adaptation to hydro-fluctuation belt in the Three Gorges Reservoir area.

Key words: Three Gorges Reservoir area; hydro-fluctuation belt; Cyperus rotundus; photosynthetic physi-

ology; response
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Table 1 Soil physicochemical properties of experiment and demonstration area of C. rotundus at different altitude sections

e KE A AL £ N 4 P 4K R N R P R K
Altitude/m Bulk density/ pH Organic matter/ Total N/ Total P/ Total K/ Available N/ Available P/ Available K/
uae/ (gem ) (g kg™ (g kg™ (g kg™ (g+ kg™ (mg+ kg (mg + kg'') (mg-+kg
145~155 1.41 a 7.51 a 15.02 a 0.70 a 0.27 a 8.74 a 29.48 a 53.62 a 55.16 b
155~172 1.42 a 7.53 a 14.19 a 0.69 a 0.32 a 9.70 a 21.05 a 58.19 a 23.41 b
=172 1.41 a 7.27 a 18.18 a 0.99 a 0.32 a 11.68 a 22.93 a 29.58 a 74.52 a

R PRI M. FPVBEE ARG 78208 7 — W E S8 R AE 0. 05 3 BRI 22 5 3%

Note: Data in the table are average values. Different normal letters in the same column indicate significant difference at 0. 05 level of the same indi-

cator
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Table 2 Photosynthesis parameters of C. rotundus at different flooded sections and different time points

W2 48 b3
Measured index

JA L)/ CH/HD

Survey time (day/month)

TRAK X B

Profundal zone

K X B

Shallow water zone

AR X B

Non-flooded zone

4/5 —— 12.0893 £ 1.0585 Ab 9.0927 £ 1.2306 Ab
YA - AN S 2R
Ot EER 8/6 —— 19. 8600 =+ 2.1122 Aa 11.8809 =+ 0. 8524 Ba
P,/(pmol * m % « s 1)
8/7 16.4639 £ 0.9834 A 11.7726 + 1.3118 Bb 9.5312 £ 0.7241 Bab
4/5 - 0.0907 4 0.0064 Ab 0.0673 4 0.0051 Bb
- -
. Les 8/6 —— 0.1456 & 0.0139 Aa 0.0909 =+ 0.0060 Ba
Gy/(mol e m 2 «s 1)
8/7 0.1163 4 0.0105 A 0.1055 4 0.0088 Ab 0.0750 4 0. 0082 Bab
4/5 - 3.5621 £ 0.2350 Ab 3.8327 £ 0.2822 Aa
L, REEE 8/6 - 3.8000 + 0.3341 Ab 2.7036 =+ 0.1967 Bb
T./(mmol * m™2 « s~ 1)
8/7 5.8323 £ 0.4488 A 6.2311 £ 0.4850 Aa 4,4337 4= 0.4679 Ba
4/5 - 145. 1250 £ 11. 3609 Aa 158.9109 £ 18.3086 Aa
B CO, Hef 8/6 — 164.0800 + 18.9979 Aa  168.4500 + 15.9338 Aa
Ci/(pmol » mol™ 1)
8/7 92.8801 4 10.0034 C 163.5048 £ 8.2402 Aa 129.0184 =+ 16.2915 Ba
4/5 - 0.6131 4 0.0299 Aa 0.6006 £ 0.0458 Aa
-
j‘iug/i/%yﬁzuﬁ 8/6 —— 0.5955 4 0.0465 Aa 0.5779 £ 0.0401 Aa
8/7 0.7363 4= 0.0284 A 0.5538 £ 0.0217 Ba 0.6514 £ 0.0441 Aa
4/5 - 3.3664 £ 0.1522 Ab 2.2991 &+ 0.2004 Bb
K a3 R AR _ 5
WUE Gomol + mmol ) 8/6 5.2922 + 0.4130 Aa 4.5618 + 0.4165 Aa
8/7 2.8964 + 0.1038 A 1.8267 + 0.0862 Cc 2.2511 & 0.1708 Bb
4/5 - 0.0093 £ 0.0013 Ab 0.0064 £ 0.0015 Ab
F WL REFI R _
LOE ol » o) 8/6 0.0156 =+ 0.0024 Aa 0.0100 = 0.0000 Bb
8/7 0.0100 = 0.0000 B 0.0094 = 0.0010 Bb 0.0178 =+ 0.0032 Aa
4/5 - 0.0943 £ 0.0119 Ab 0.0773 £ 0. 0226 Aa
FW CO, F 2% % , -
2 _ 4 =
CUE/(mmol » mol~1) 8/6 0.1433 4 0.0257 Aa 0.0836 4 0.0165 Aa
8/7 0.2029 £ 0.0240 A 0.0794 4 0.0122 Bb 0.0822 £ 0.0116 Ba

= — BB Tl REE K., R B P + FRMEDR s R RS 5 8RR MK X BRI TE 0. 05 KA 78 i 35 M 22 57 . i /NS

FoR U RE W BE M AE 0. 05 /K17 78 i 35 M 25 57

Note: — — stand for not break the surface of water. Data in the table are average values &= standard error. The different capital letters in-

dicate significant difference among the flooded zones at 0. 05 level, while the normal letters indicate significant difference among the determina-

tion times at 0. 05 level
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Fig. 1 Light-response curve of C. rotundus at

different flooded sections

R3 TRBKREEWFHXIESH

Table 3 Light-response parameters of C. rotundus at different flooded sections

AR X B

No fluctuation zone

R IX B

Shallow water zone

WK X B

I H Ttem Profundal zone

R EFAEZE Prax/ (pmol » m ™2« s7 1) 17.1230 £ 0.7659 a 17.7548 + 0.2458 a
FM i F R AQY/ ([lmol sm 2es )

Hetfu S LSP/(pmol » m™2 « s 1)

17.3796 £ 1.0271a

0.0610 £ 0.0016 a 0.0278 £ 0.0009 b 0.0253 £ 0.0005 b

1 072.8200 &= 129.0765 ¢ 1562.7545 £ 132.5614 b 1739.1933=% 114.5982 a

Heth gz LCP/(pmol » m™2 « s 1) 34.4959 £ 4.2097 b 29.3777 £ 3.2525 ¢ 46.5001 & 3.4524 a

HEIE I 2R R/ (pmol » m™2 « s71) 1.9922 + 0.1324 a 0.8039 =+ 0.0562 ¢

YesE R MR

1.1500 #+ 0.0951 b

0.9917 0. 9986 0.9963

TE R EE N 3 WEE W TV = AR, FA7 AR R RE 2078 WK X B 0] 35 22 7 (P<C0. 05)
Note: Data in the table are average values = Std. error, repeat 3 times. Different normal letters in the same row indicated significant

difference among flooded sections at 0. 05 level
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