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Effects of Mo pollution on photosynthesis characteristics and yields of winter wheat

LI Lu'%, HU Cheng—xiao'?, TAN Qi-ling'?, SHI Kai-li'%, ZHAO Xiao—hu'% SUN Xue-cheng'*

(1.College of Resources and Environment, Huazhong Agricultural University/Micro—element Research Center, Wuhan 430070, China; 2.Hubei
Provincial Engineering Laboratory for New—Type Fertilizers, Wuhan 430070, China )

Abstract: A pot culture experiment was conducted to investigate the effects of different levels of Mo on photosynthesis characteristics and
yields of winter wheat. Results showed that appropriate Mo application(0.15 mg-kg™") increased chlorophyll( Chl) content, photosynthetic
rates(P,) and yields of winter wheat in Mo—deficient soils. The chlorophyll content, photosynthetic rates (P, ), transpiration rates(7,), stom—
atal conductance(G,) and yields of winter wheat were decreased by Mo at 0.15~2000 mg-kg™'. The decline in P, along with C; and G, de—
creases indicated that stomatal limitation was the main factor for P, decreases. The Chla/b decreased with increases in Mo pollution levels,
indicating that the transformation from Chla to Chlb was blocked under Mo pollution conditions. The life cycle of winter wheat was not com—
pleted when Mo levels were higher than 3000~4000 mg-kg™.

Keywords : molybdenum pollution; winter wheat; photosynthesis; yield
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A Hi Seedling stage(0.0.15,100.500 mg-kg™);
B #il] Seedling stage( 1000,2000,3000.,4000 mg-kg™);
C:4%735 19 Jointing stage(0.15,100,500,1000,2000,3000 mg-kg™ ) ;
D: B3 Mature stage(0.0.15,100,500,1000,2000 mg-kg™)
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Figure 1 Effects of different levels of Mo on growth of winter wheat

0.15 mg-kg™ AbFAH HU 22 5 W25 (1] 2A)  iH4% 3K b
ZRR B SRR a R REPIEA—F (K 2B,
K 2C) o AR TS QK94 , 4R R a/b (HE BTF
O SE2T8

23p
2.2 a

a
a
S
2.0 *,f
1.9
‘Hl-
1.8 *

1.7
1.6
1.5

(A)

30
* ab
2.8+ abe y 4\1\
A .. be
2.6+ % \{\
24} _ *C
22

2.0

S E A Total chl/mg-g? FW 14 a £ Chla/mg- g™ FW
=

0 015 100 500 1000 2000
TINIAHE: Added Mo/mg-kg™

23 TEATENZNEXREGIERSHNZM

55t AR FL 3 it A1 (0.15 mg ke ™) B E 1R
T AN P, BEER TS QKRR T AN P,
R BB 3) ;4N 2R C WA KR35
LT (0.15~500 mg -kg™) T Ji5 35 T F# (500~
1000 mg-kg™) A a3 s B BH 7K - A9 #2155 (0~1000 mg -
keg!), G, BRELEE TR RFRHKTETLNET,
ARG G, FAREF—EL,
24 TEATENZNEFER EHEEFRIHNE

55t BRAH EE 3 A (0.15 mg kg ) BN T A&
INFEE A, N TORERL T R RO R 4L
KR E 4> 58 9.18% .20.98%F1 10.40% (5 1), [
G YRR, Z/NEAEY e R BT R
P, IFAE 2000 mg-kg™ ST IA R E MR, Hid
Jiti5H (0.15 mg-kg™ ) AH LL, 1R 4397124 1.90% 1.47% .
9.5% .19.26% ., Bl 15 YK T4 B /N R i
R IF R H, 75 2000 mg- kg™ I FEHR 5 33.58%
BTG YL A5 T ISR B0 FOA PR i 1 ARk e 35—
2, B7E 500 mg- kg ST AR AKAE

Bl EHAKT- AR &, SRR A RO S e T
(0~500 mg-kg™) J5 T & (500~2000 mg-kg™) 1 #a#;
75 B 55 F (100~2000 mg -kg™) T 4/ 22 R $7E
500 mg-kg™ B iA R KAE , Bl 5 22T R T

0.80
0.75

0.70 H
abc A ab

0.65
'-l. .
0.60 + -, be
i ¢
0.55 -
0.50 \*
0.45
0.40

(€)

M-4%% b & Chlb/mg-¢”' FW

3.6 a

a
34 ab . i
; A
32+ @y, b
30 {

2.8

H4%Z a/b Chl a/b

26 i i i i i i
0 0.5 100 500 1000 2000
W4 = Added Mo/mg-kg™

B 2 FESEFRKEXNZNEMHFEESENZIN

Figure 2 Effects of different levels of Mo on chlorophyll content of winter wheat
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Figure 3 Effects of different levels of Mo on photosynthetic parameters of winter wheat
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Table 1 Effects of different levels of Mo on yields of winter wheat

Ik ERii a7/ T i kL i ek £
Added Mo/ Biomass/ Grain yield/ Harvest index/
mg-kg™! g-pot™ g pot™ %+ pot™
0 47.01+1.49a 15.24+1.10be 32.45+2.38be
0.15 51.32+1.28a 18.43+1.11ab 35.83+1.45ab
100 50.34+0.45a 16.67+1.08ab 33.07+1.96bc
500 50.57+0.41a 19.75+0.13a 39.07+0.30a
1000 46.44+3.12ab 17.42+1.82ab 37.21+1.79ab
2000 41.43+2.01b 12.24+0.83¢ 29.48+0.94¢

TE AR i 2E My 5E RPRLEE R O B FERL
PG A R 2 R T
Note: Biomass means the sum of stem,leaf,glum and grain weights.

Harvest index means the ratio of grain yield to biomass.

& 2 AREKFERISEXZ/NEF- B E TR
Table 2 Effects of different levels of Mo on yield components

of winter wheat

A INEBEER =S A RER Bk TR

Added Mo/ Effective panicle/ . . 1000-grain
i Grain per spike .

mg-kg plant weight/g
0 3.35+0.29ab 24.14+1.37a 38.75+1.44a
0.15 3.32+0.12ab 27.21+2.16a 41.42+0.62a
100 3.70+0.13a 23.66+0.38a 39.24+2.43a
500 3.75+0.21a 28.06+2.06a 38.06+0.92a
1000 3.30+0.10ab 26.74+3.21a 39.69+1.86a
2000 3.04+0.15b 22.16+1.09a 37.03+1.20a
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