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Analysis on the differences of light utilization strategies of
four Poaceae species with different evolution degrees in the
south subtropical region of China during summer period

ZHANG Yafang'*, WANG Hailing'*, ZHU Shidan®, ZHANG Xiaoyan'?, ZHU Junjie'*"

(1. Foresiry College of Guangxi University, Nanning 530004, China; 2. State Key Laboratory of Protection and
Utilization Subtropical Agricultural Biological Resources, Guangxi University, Nanning 530004, China )

Abstract; In order to explore the light energy utilization strategy of four Poaceae species, including sugarcane, carpet
grass, bulrush and buddha bamboo, the plants in the field or original habitat were used as materials. We determined the
chlorophyll fluorescence and photosynthetic gas exchange characteristics from fresh seedlings leaves in vivo, and analyzed
the pigment contents during the hottest period of the summer. The results were as follows: (1) The C, sugarcane and
carpet grass had high net photosynthetic rate (P, ) coupled with high water use efficiency (WUE) and high quantum
yield efficiency (®;), thus being able to assimilate a large fraction of light energy; (2) The C, bulrush had relatively
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high P,, WUE and @,, and its high carotenoid pool which coupled high nonphotochemical quenching heat dissipation
(NPQ) might help the bulrush to get rid of the excessive light energy; (3) The C, buddha bamboo had the lowest P, ,

WUE and @,, however, its large carotenoid contents and high xanthophyll de-epoxidation level (DPS), coupled with

high NPQ were expected to help the leaves to dissipate the excess light energy. In addition, the light-use strategies of the

four species were also affected by their life forms. These findings are expected to help breeding programs for sugarcane,

carpet grass and buddha bamboo, and to provide a physiological reference for wetland ecological restoration and planning

of bulrush.

Key words: evolution of photosynthesis, photosynthetic adaptation, Poaceae species, hot stress, south subtropical
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Table 1  Photosynthetic parameters of four Poaceae species (x+s, n=3)
ZE0 Parameter H i So HWEEEL AC PiE PC s it4r BV
PS T AHXFHL L% A (ETR 1) 111.9+21.4a 64.9+2.3b 51.6+2.7 b 61.5+21.3b
PS T AHXT B FAL B #R (ETR 1) 43.9+10.34a 34.4+7.7b 31.0+7.3b 35.8+8.5b
HALF KRB (qP) 0.10+0.03b 0.16+0.03a 0.09+0.03b 0.11+0.03ab
Jail CO, ¥ E €, wmol + mol™) 138.9+19.25¢ 165.3+33.6b 156.4+33.8b 287.5+2.5a
RSP 4R R, (wmol + m™ - s™) 2.50+0.68a 1.29+0.62bc 2.19+0.66ab 0.42+0.12¢

T [FATANIR/NG SR 2R il 22 52 0. 3% (P<0.05) , T 1A

Note : Different small letters in the same line indicate significant differences between species (P<0.05), the same below.

K2 HEHARAREVERESE CFYELbRHERE n=3)

Table 2 Pigment contents of four Poaceae species (x+s, n=3)

B 5 I R A 5SSy

PFh Species Neoxanthin Lutein V+A+Z Chl (a+b)
(pg-gh) (ng-gh) (pg-gh) (mg-g")

i so 171.48+30.21¢ 1185.42+46.75¢ 663.59+44.74¢ 6.17+1.15a
HWEH AC 115.97+28.74d 438.21+33.39d 347.93+33.68d 2.13+0.06¢
3 PC 331.46+32.21a 1598.14+36,78a 812.79+47.25b 6.04+0.09a
AT BY 319.28+40.13b 1260.12+42.45b 850.55+45.72a 4.43+0.12b
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