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Control effect of photosynthetic bacteria ( Rhodopseudomonas palustris)
combined with copper citrate on spirogyra (Spirogyra communis )
in transplanted rice fields

CAO Dongyang', CHENG Peng’, DING Wei'*
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Abstract  Spirogyra communis is an algae causing serious damage to rice growth in paddy fields. In this study, a
pot experiment was performed to investigate the fresh weight control effects of Rhodopseudomonas palustris
combined with copper citrate against S. communis, and the Mg’", Fe*", chlorophyll content and anti-stress
enzyme activities of S. communis were measured and growth indexes and the related enzyme activity of rice plant
were also studied. The results showed that the fresh weight control effect of R. palustris combined with copper
citrate on S. communis was 92. 17% 28 days after application, which was significantly higher than that of R.
palustris or copper citrate alone. Compared with the control, the contents of chlorophyll, Mg’™ and Fe?" in S.
communis were significantly decreased by 60%, 43% and 39%; POD and SOD activities were significantly
decreased by 72% and 71% , while MDA content was significantly increased by 50% . Compared with the control,
POD and SOD activities in rice leaves were significantly increased by 44% and 104% ; MDA content of rice leaves
was significantly decreased by 51%; the fresh weight of rice leaves was significantly increased by 43% , and tiller
number and plant height of rice were significantly increased by 65% and 5%. The results suggested that R.
palustris combined with copper citrate had a significant control effect on S. communis and is safe for rice.
Inhibition of chlorophyll synthesis and peroxidation of cell membrane in S. communis are the important
prevention mechanisms.
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Table 1 Screening for optimal dosage of Rhodopseudomonas palustris and copper citrate
25 fi T Ak /O
Ti%fcmdézjfm Efﬁfﬁl\ijise Fresh vfilfh%% éiimgyra Control ﬁ%ﬁff/rc/zh weight
14 d 28 d 14 d 28 d
%5 HXTH CK — (1. 38%0. 12)a (1. 45+0. 14)a — —
F¥rE#ER4R Copper citrate 0. 50 g/m? (0.91£0.22)b (0.83+£0.13)b 34.05 42.75
1. 00 g/m? (0. 794£0.12)c (0.622£0.07)c 42.75 57. 24
1. 50 g/m? (0. 65+0. 12)d (0.52£0.12)d 52. 89 64. 14
2.00 g/m? (0.59=£0. 14)d (0.52£0. 12)d 57. 24 64. 14
LR R. palustris 2. 75X10° cfu/m? (0. 95+0. 16)b (0. 60=0. 12)¢ 31.15 58. 62
3. 75X10° cfu/m? (0.81£0.19)¢ (0. 48=£0.08)d 41. 30 66. 89
4. 75X10° cfu/m? (0. 4940. 14)e (0. 3940.05)e 64. 49 73.10
5. 75X10° cfu/m? (0.4940. 12)e (0. 39£0. 05)e 64. 49 73.10

1) K4 fif 5 LIP3 ARk 25 R0R . RBVEER G AR /NG FEER R 4 Duncan [GHT B 25 K50 7E 0. 05 /K F-25 5% B3 (P<0. 05), T[],

The fresh weight of spirogyra is shown as mean =+ standard deviation. Different lowercase letters in the same column indicate significant

differences at 0. 05 level by Duncan’s new multiple range test (P<C0. 05). The same applies below.
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Sk 7739 Y6 BT FH VA R 21 AR B T X UK 4 Bl s
9 82. 60 %0, {HPRLLAB PRI 4. 75 X 10° cfu/m* B
Be Ay 15 R 4 1. 50 g/m” Ab HRXF /K 4 & 5 Bl 5%k
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Table 2 The fresh weight control effect of Rhodopseudomonas palustris and copper citrate on spirogyra
- , K4t /g i 5 5k / %0
i3k ol e
; ﬂ,dﬁéﬁu” ﬁ)ﬁn”i Fresh weight of spirogyra Control effect on fresh weight
Tested agent Effective dose
14 d 28 d 14 d 28 d
25 [ XTI CK — (1.38%£0. 14)a (1.15+0. 31D)a — -
R4 Copper citrate 1. 50 g/m? (0.48+0.18)¢ (0. 26%0. 05)b 65. 21 77. 39
BELARAMEE R, palustris 4. 75X 10° cfu/m? (0. 7140. 14)b (0. 20420. 05)b 48. 55 82. 60
e p g K LTIV o A1 T .5 2
Frigm AR M 1. 50 g/m’+ (0.3920. 02)¢ (0. 0940. 04)¢ 71.73 92.17

Copper citrate+R. palustris 4. 75X10° cfu/m?
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(E D, Jitizh)a 28 d. & EcabHK 4R SOD Al POD ji§

T AR, HS5XHEZHAA HE, SOD 16 M 8 & F¢
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BB TR A AT TR e FH T XK 4 R e 1
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FHsERRA1.50 g/m® Copper citrate 1.50 g/m’
W B 4.75%10° cfu/m® R, palustris 4.75%10° cfu/m?
O FPHEE R4 1.50 g/m™ B PR LB B 4.75%10° cfu/m”  Copper citrate 1.50 g/m™R. palustris 4.75x10° cfu/m’
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= X e .
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Days after treatment
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Data are mean + standard deviation. Different lowercase letters indicate significant differences among different treatments for the same time by

Duncan’s new multiple

range test (P<0.05). The same applies below.
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Fig. 1 Effects of Rhodopseudomonas palustris and copper citrate on the MDA content of spirogyra
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W BB 4.75%10° cfu/m® R, palustris 4.75x10° cfu/m?

8 O FPheE R 1.50 g/m™ B B 4B B 54.75%10° cfu/m”  Copper citrate 1.50 g/m™+R. palustris 4.75x10° cfu/m’
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Effects of Rhodopseudomonas palustris and copper citrate on SOD activity of spirogyra

] ZEA CK
FrBERRAR1.50 g/m” Copper citrate 1.50 g/m’
B BB 4.75%10° cfu/m® R, palustris 4.75%10° cfu/m?
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a a
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Effects of Rhodopseudomonas palustris and copper citrate on POD activity of spirogyra
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Table 3 Effects of Rhodopseudomonas palustris and copper citrate on Fe* and Mg*" contents in spirogyra

ME25 5 28 d. V3 2141 B A TR A2 0 AT A R ) ALk B 1)
Fe?' \Mg"" FIFER & 5 5 %0 FEAH LL 20 ) i 25 R AIG
39% . 43% M 60% (FE 3,5E 1),

+ 4B =i 24 A =i
. sl e shR/pg e g Me*" &t /pg - g
{2557 Gy Gk e e
) Fe?™ content Mg?™ content
Tested agent Effective dose
14 d 28 d 14 d 28 d
25 X IR CK — (367.1142.58)a (347.72%1.53)a (542.3543.02)a  (534.2543.02)a
g R Copper citrate 1. 50 g/m? (301.3141.49)c (297.56=+1.45)b (455.6842.13)c  (435.47%£2.12)b
VBEELIR AN A R. palustris 4. 75X10° cfu/m? (331.5241.93)b (240. 37=%2. 24)c (492.8742.47)b  (405.46=42.52)c
sps L L a9 o A1 i ) 2

FrimR AL R A 1. 50 g/m?+ (271.11£1. 98)d (210.7341.63)d (415.36=+2.31)d  (303.26=+2.32)d

Copper citrate+R. palustris 4. 75X10° cfu/m?
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Table 4 Effects of Rhodopseudomonas palustris and copper citrate on chlorophyll content of spirogyra

anespl

Tested agent

A R0

Effective dose

MR & /mg - g !
Chlorophyll content

14 d

28 d

=5 XA CK

TR 4R Copper citrate

BELIRAME R. palustris

TP RERR A TRV LT R M % Copper citrate+R. palustris

1. 50 g/m?
4. 75X10% cfu/m?
1. 50 g/m?-+4. 75X 10 cfu/m?

(0. 30£0.03)a
(0.2040.01)b
(0.214=0. 08)b
(0. 18+0.09)¢

(0. 2540.0Da
(0.194-0. 03)b
(0.154=0. 09)b
(0. 1040. 0D ¢

2.3 KkiEReMH
2.3.1 MABEKSHZH

255 28 d. 45 Ak BT K R 34 o 7= A= B g H
2y ERRR, MiZh )T 28 d. 1H PR T A AL T A O R A
PR A L P 7K e o v PR i R 0 BE AR W T
FoAth b B 55568 BEAH L, B R 38 im0 56, & F 3G
43 %% AR BERIAIN 65 % (P<C0. 05,38 5),
2.3.2 MABHRSBEENT N

25 7~28 d. RIS TR 2 BCAT I R 4
AEPRA KA R POD #l SOD G B & m T2 H
Xof B R ol 245 75 ) PR A B, AR V3 A B i Ak

KRG POD IG HEFEREZ I 21 d ik B H A, %
HEAHAB AL FE A K R B POD A SOD 3 M3 75 24
JG 14 d KB, 255 14 d, 5XFHEAH H, 2R
AEFRAL POD Al SOD {4 43 3l 8 3 38 fin 68 %6 A
81% . WaZi)a 28 d, KFEnt i POD 1 SOD i 4
FIERAR R E B AL B2 POD F1 SOD g i 475 i 2
e T A AL PR, HL 5 X AR EL KRS I RS POD Al
SOD 543 3] 5 2 T i 4427601 104 %6 (B 4, 5)
Wiz 7~28 d, B RCALFE R KRS A MDA & th
2l AT HoAth AL B, H 5 %5 B A He MDA # &
FIEAG 28 % ~51% (& 6) .,

RS BEARBMEATRERELEEKENEKER

Table 5 Growth indicators of rice treated with Rhodopseudomonas palustris and copper citrate

s R Pk /em SSCEST/N A OYEER/ A
] AR fi/c R :
) Plant height Average fresh weight per plant Tiller number
Tested agent Effective dose
14 d 28 d 14 d 28 d 14 d 28 d
(25.31+ (43.24+ 0.51+ (1.03+ (6.33+  (12.33=+
23 HHE C .
=2 FIR AR CK 0.41)c 0.61)c 0.11)c 0.12)c 0.31)b 1.17¢
' (26. 144+ (44.13+ (0. 78+ (1.01+ (6.15+  (12.34. +
a0 o 2
FrHAERH Copper citrate 150 g/m 0.52b  0.82)b 0.17)b 0.15)¢ 0.67)b 1.05)¢
e AR E ] ,  (27.06+ (44.37+ (0. 82+ (1. 26+ (7.32+  (17.43+
. 4.75X10° cfu/m?
R. palustris 0.67a  0.93)b 0.12)b 0.10b 0.85)b 0.97)b
TR AR T TR PELLAR A A 1. 50 g/m?+ (28.31E£ (45.224+ .07+ 1. 474 (10.33%  (20.33+
Copper citratet+R. palustris 4. 75X10° cfu/m? 0.7)a 1.21)a 0.1D)a 0.19a 0.92)a 1.47)a
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FrIERRAR 1.50 g/m” Copper citrate 1.50 g/m*
50 — M VBERLLEANEA.75%10° cfu/m® R, palustris 4.75%10° cfu/m?
O Mt madi 1.50 g/m*+iB B LTAR B 1E4.75%10° cfu/m”  Copper citrate 1.50 g/m™R. palustris 4.75x10° cfu/m’
a
T 40 -
g
g B .
< b
DE | -
. a c
i 8 20 d
@) c c b
& 10
0
21 28
W EREL/d

SOD{EH:/U - mg™
SOD activity

-1

* 8

MDA &/ umol
MDA content

Days after treatment
B4 AFLBEPREMITREREX KT POD FEERF N
Fig. 4 Effects of Rhodopseudomonas palustris and copper citrate on POD activity of rice

ZHM CK
FPIEERA1.50 ¢/m” Copper citrate 1.50 g/m’

100 g BB LLMR B 4.75%10° ofu/m® R. palustris 4.75x10° cfu/m?
[ APBERRAR1.50 o/m’+IBIR 4TI A i 14.75%10° cfu/m”  Copper citrate 1.50 g/m™+R. palustris 4.75x10° cfu/m’
a
80 ==
60 |-
a
a C
40 b
Cc a
b
20 c
21 28

AP ISR ¥/ d

Days after treatment
B S5 RBFLRARAMITREE KT SOD F RN
Fig. 5 [Effects of Rhodopseudomonas palustris and copper citrate on SOD activity of rice
ZHEHNH CK

KRR 1.50 g/m® Copper citrate 1.50 g/m’
W AR 4.75%10° cfu/m® R palustris 4.75%10° cfu/m?

0.25 2 f 2 5 B
[ APBERR AR 1.50 o/m +BIE L1 A 4.75%10° cfu/m”  Copper citrate 1.50 g/m™+R. palustris 4.75x10° cfu/m’
a
020 F [
c Bk
0.15 - = -
b e b
o ¢ i ¢
0.10 |- e d S d
d i
N ﬂ |+‘
14 21 28

AEEER ¥/ d

Days after treatment
6 BEARBREIFREFEKTE MDA & 2897200

Fig. 6 Effects of Rhodopseudomonas palustris and copper citrate on MDA content of rice
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