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Comparison of photosynthetic characteristics between Amaranthus
retroflexus and Glycine max under different annual rainfall pattern
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Abstract: The objective of this study was to investigate the competition mechanism between C, exotic weeds and
C, crops under different annual rainfall pattern, C, weed Amaranthus retroflexus and C, crop Glycine max were used as re-
search materials. The three annual rainfall patterns (high rainfall, normal rainfall and low rainfall) were set up in a con-
trolled pot experiment. The differences of photosynthetic characteristics, chlorophyll content and specific leaf area of the
two plant species between the sole and mixed planting model were compared. The results showed that the net photosyn-
thetic rate, stomatal conductance, evaporation rate and photosynthetic water use efficiency of A. retroflexus were higher
than those of G. max under the same annual rainfall pattern and planting model. The net photosynthetic rate of A.
retroflexus was always high in the seedling stage under each annual rainfall pattern, but the net photosynthetic rate of G.

max was significantly affected by the annual rainfall pattern. The photosynthetic water use efficiency of A. retroflexus was

greatest in the low annual rainfall pattern, while the
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photosynthetic water use efficiency of G. max was the
least. These differences between the two plants may be

the important reasons for the invasion of A. reiroflexus into
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Fig.2 The net photosynthetic rate (P,) of Amaranthus retroflexus and Glycine max under the three annual rainfall patterns
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Table 1 Variance analysis results of the effects of annual rainfall pattern, competition mode, growth stage and their interactions on photosyn-

thetic characteristics, chlorophyll content and specific leaf area of A. retroflexus and G. max
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Fig.3 The evaporation rate (E) of A. retroflexus and G. max under the three annual rainfall patterns

5001 #afp

400~

300

200~

100+

0

300 B
250

200
1501
1001

501

Ba

Aa
Bb
Ab

Bce

Aa
Ba
Cb
Aa
Aa
Bb
Ac AC Ac
7H 8H
HURERST (]
W EH WA

s)]

s

VLG [mol/(m?

KEG, [mol/(m?? - 5)]

O AR

500 - IRF Aa
400
300
200

100

Ab Aa

Bb Ba
Ac
Bce } Bce

0

200 JEFh

A Aa Aa

a
150
Bb Bb

Ba
100~ ABb Ac
1
0 64 7H 8H
SO B )
O iR AR

AN IS 7432 755 A [0 90 5 P U1 AS [] e i 4 L A7 A 5835 22 57 (P<0. 05 ), AN [R)/ NG R e T IR e R 4 210 [R] 00 2 I 401 I 7 7 % 2

(P<0.05) .

24 EEEFMAEME_SMBRKENAERR

£ RY B0 K7

ek A R0 A T i 1) — SR A B ik B (C) B9

4 TREMEMRKIUESXRENSILSE(G,)

Fig.4 The stomatal conductance( G, ) of A. retroflexus and G. max under the three annual rainfall patterns
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