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Abstract: In order to clarify the effects of different concentrations of manganese(Mn) soaking on photosyn-
thesis, root system, root vigor and biomass of wheat seedling, this paper performed pot experiment at the
four manganese gradients of 0 g/L ,0.03 g/L,0.06 g/L and 0. 12 g/L,using wheat variety ‘Xinong 979’ as
the material. The results showed that: (1) Within the range 0—0. 06 g/L of Mn soaking. the photosynthet-
ic pigment, net photosynthetic rate(P,), stomatal conductance(G,) and water use efficiency (WUE, ) of
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leaf were enhanced and intercellular CO, concentration(C;) was declined with increasing Mn amount. A-
mong them, the promotion effect of 0. 06 g/L of Mn soaking was mostly obvious; when Mn application
level was higher than 0. 06 g/L. the trend declined in P,, transpiration rate(T,), G,, C;; (2) Total root
length, surface area, root volume, root vigor were the greatest in wheat seedlings under 0. 06 g/L treat-
ment, which was showed significant differences to control; (3) The trend of up-ground dry weight, root
and root-shoot ratios in wheat seedlings appeared as single peak curves, which was the greatest under 0. 06
g/L treatment. Moreover it showed significant differences to control. In general, appropriate concentra-
tion Mn soaking could improve the function of wheat leaf photosynthetic capacity and development of root
under seedling stage. However, soaking wheat seeds by higher concentration Mn, would decrease growth
of wheat seedling. Therefore in a comprehensive consideration of photosynthetic characteristics, root sys-

tem and biomass, we propose that the optimal manganese soaking concentration is 0. 06 g/L in the local

with lack of manganese.
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Fig. 1 The photosynthetic pigment contents of wheat leaf

under different concentrations of Mn seed soaking
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Table 1

FRREERH TAE KR AERSHOEL

The photosynthetic parameters under different concentrations of Mn seed soaking in wheat leaves

HOba R Py

/(umol » m™2 + 57 1)

IR G,
/(molsm 2 e«s 1)

Kb PR Treatment

JfLiE) CO, ¥R G/

/(mmol e m % « s 1)

K FIHRE WUEL

(pmol + mol™!") /(pmol « mol™1)

CK 15.43=£0.78b 0.213%0.038b
T 16.5140. 68b 0.224720.023ab
T, 18.13+1.23a 0.2552+0.031a
T; 16. 82+0. 30ab 0.20740.021b

300414.73a 3.0540. 30a 5.0840. 33c
2954-14. 42a 3.0440.51a 5.5240. 86bc
288+16.01a 2.82+£0. 45ab 6.49+0. 71ab
286421.07a 2.22+0.21b 7.6140.77a

T < 3R P B S P S B AR i 22 L TR SR TR /NS 5 BEFROR 0,05 K B9 22 5 35 R ).

Note: Data in the table is mean %+ standard deviation, The different normal letters in the same column mean significant difference among

treatments at 0. 05 level; The same as below.

R2 FRAREERMTMNEYERAEFAESNRRAFANEL

Table 2 Root morphological traits and vigor of wheat seedlings under different concentrations of Mn seed soaking

BRI M 2 TH AR R AR WRTFHERE MR HL R
A 3 Total Surface 4 Root vol R Root ti Root vig
Treatment otal root urface area oot volume Root average oot tip ’ oot vigor -
length/cm /cm? /cm?® diameter /mm /(No « plant—1) /(pg+g t+h™D

CK 414.07£24.75¢ 38.28%2.58¢ 0.28=£0.02¢c 0.29440.006b 616£77.68b 318.6£27. 0c
T, 444, 32+38.98bc 41. 274 4. 80bc 0.31%0. 05bc 0.29540.013b 629+65.31b 378.4+12.9b
T, 562.154+31.59a 55.82+4.07a 0.44+0. 04a 0.31640.007a 761+49. 20a 422.94+5. 2a
Ts 481.48+25.28b 46.3442.10b 0.36£0.01b 0.306=40.002ab 687+£83. 6ab 405. 1432, 7ab
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Table 3 Dry weights and root-shoot ratios under different concentrations of Mn seed soaking in wheat seedlings

T-#H Dry weight/(g/plant)

R L

Kb P Treatment

Hi |- 3% Shoot #Z Root # % Whole plant Root-shoot ratio
CK 0.051b 0. 04b 0.091c 0. 789b
T 0.053b 0.052ab 0.104b 0. 985ab
T, 0.059%a 0.066a 0.124a 1.115a
Ts 0.058a 0.06a 0.118a 1. 025ab
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