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Effects of UV-B radiation on rice roots—exudated LMWOASs and rhizospheric microorganism quantities in a
paddy field of Yuanyang Terraces, Yunnan Province

HE Yong-mei, ZHAN Fang-dong, WU Jiong, GAO Zhao-hua, LI Yuan®

(College of Resources and Environment, Yunnan Agricultural University, Kunming 650201, China )

Abstract: A local rice variety, “Baijiaolaojing”, was grown in a paddy field in the Yuanyang Terrace under ambient and elevated (5.0 and
10.0 kJ-m™) ultraviolet-B(UV-B, 280~315 nm) radiation. The rice plant and rhizospheric soil were sampled at jointing—booting, heading—
flowering and maturity stages of rice. The exudation of low—molecular—weight organic acids (LMWOAs ) including oxalic acid, succinic acid,
tartaric acid, and malic acid by rice roots and the quantity of 7 microbial groups in rice rhizosphere were determined. Results showed that
elevated UV —B radiation increased the concentrations of oxalic acid and succinic acid, but decreased tartaric acid and malic acid. Rhizo—
spheric bacteria, fungi, azotobacteria, cellulose—decomposing bacteria, inorganic phosphobacteria and potassium bacteria were found to be
the highest at the maturity stage, the next at the jointing—booting stage, and the lowest at the heading—flowering stage. The maximum rhizo—
spheric actinomycetes was observed at the jointing—booting stage, the second at the heading—flowering stage, and the lowest at the maturity
stage. Elevated UV-B radiation didn’t alter the dynamics of rice rhizospheric microorganism quantities along with the rice growth stages, but
induced a significant or very significant increase in the quantities of the 7 microbial groups in the rice rhizosphere. Significant positive cor—
relations were found between oxalic acid exudation and the quantities of rhizospheric azotobacteria and cellulose—decomposing bacteria, be—

tween succinic acid and azotobacteria; and very significant positive correlations between succinic acid exudation and the quantity of bacteri—
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a, fungi, cellulose—decomposing bacteria, inorganic phosphobacteria and potassium bacteria. These findings indicate that elevated UV-B ra—

diation influences rhizospheric microorganism quantity rice under field, which is closely associated with LMWOAs exudation by rice roots.

Keywords: elevated UV-B radiation; Yuanyang Terrace; rice rhizosphere; low—molecular—weight organic acids; microbial quantity
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Figure 1 Effect of UV-B radiation on exudation of LMWOAs by Baijiaolaojing roots

FH K AE AR B 4 A~ A= 38 ) 58 S A AR 0 1 B30 1 n
(K 3).
24 TIHHHAKBRERS FEFINESWBESR
PR P S 2 R R KM

X3 AKEEE 3 A F A KER R FRA
HLER 531 1 SRR BRI W B A TR DG 43T, A5 Rk
WY KRR AR 2R R IR 431 B S AR PR A Ax [ U 2T 4E 0
i B RO St 4B (P<0.05) IEAH 2, BE FABR 43 b it 541
B A A AU B0R 5 8 % (P<0.05) IEAHE, 5HRBRAN
AL LR EF 4RO D O LB 2 o AR A B 5 2
A B S A d 2 (P<0.01) B9 IEAH G, K R AR 2290 f1
PR SESLER ) 43 b i S AR BRI M A 25 A
KPR 1),

3 it

3.1 338 UV-B fRE X EM R RE HEN RN
AGLIR A, JUBHAR K R AR BRI AR ) (BRI R T

S BRI B A RO AT 2RI A

e /N AR o 35 KRS A AR A

% 1 T HBMEER R LMWOAs SibES
RERUAE S ERI AR R EL
Table 1 Correlation coefficients between LMWOAs exudation and

microorganism quantities in Baijiaolaojing rhizosphere

A FR BRI AR B
Eile] 0.600 0.916** -0.278 -0.201
e 0.010 -0.303 -0.324 -0.348
P 0.403 0.923% -0.184 -0.218
HAEFEAER  0.709% 0.684 -0.084 0.038
LFYESMEE 0.680% 0.784%* -0.144 -0.079
TCHLBEA A 0.545 0.914%% -0.184 -0.155
B2 0.495 0.926%* -0.168 -0.162

T FORPURE R (P<0.01) 5% FoR BEMRK(P<0.05);n=9.

P A R B AR A DT ST ARE AN [, 55 /K AR AR
UNDGRYE ISR RS UL AN ] i E =P SRS E S S
SOGB4 R A — B0, R W T FH AR TH KRS
AR fole A P B 1) 20 2578 A A ] T At s DX it ol
KA o X KA il AR AR B AR 2R M M S
Wi DR 2R A7 5% o JUBHAR THOKAS 5 A0, 9 H ok,



fil7k 36 , % - UV-B S XGRS KT 5 LMWOASs SMi it AV B R ) B 617

80r
70+
60
50+
401
30+
20+
10F

0

Aa

B /10%¢fu - o

TR £ B

1201

[=))
(=]
T

Aab

IS
o
T

TR B/ 10 cfu-¢g' T+
[y*)
S

(=]

et
i £ el

800
600
400+
200
7 Aa
301

20

HEBHE/N0 clu-g' T+

101

O e

ClAkem 5.0k -m?UV-B &5 E10.0kJ-m™ UV-B f@41
& 2 UV-B g5 B2 ERREE & BN E RS ER
Figure 2 Effects of UV-B radiation on quantities of bacteria,

actinomyces , and fungi in Baijiaolaojing rhizosphere
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Figure 3 Effect of UV-B radiation on quantities of four microbial

physiological groups in Baijiaolaojing rhizosphere
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