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Table 1 Basic properties of tested soil
e ALK/ A/ LW/ I oA AL/ K/ AL/
Soil 1y pH (g/ke) (g/kg)  (g/ke)  (g/ke)  (mg/ke) (mg/kg) (mg/ke)
Dot type Organic carbon Total N Total P Total K Available N Available P Available K
K+ Gray desert soil 8.85 6.91 0.47 0.59 16. 35 48. 84 27.01 107.72
Kb+ Aecolian sandy soil 8.51 12. 41 1. 10 0. 66 18. 30 58.70 1. 80 126. 30
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Table 2 Changes of cotton growth with addition of cotton stalk char

R/ cm Z2H/mm YR g/ B HRE AR WA/ g/ )
Plant height Stem diameter Aboveground biomass Underground biomass
b B
Treatment TR RO IR+ Wb+ TR A Wb+ TR A AR
Grey desert Aeolian Grey desert Aeolian Grey desert Aeolian Grey desert Aeolian
soil sandy soil soil sandy soil soil sandy soil soil sandy soil
NPK 71.83+3.00 b 57.334+4.93 a 20.35+£0.59a 8.64+1.06b 32.50+13.13 a 42.94+5.29a 5.344+1.91 a 9.97+3.76 a
NPKI1. 5BC 81.91+5.25 ab 62.50+5.50 a 21.20£0.52 a 8.8840.29 ab 34.94+6.76 a 45.49+0.94b 5.724+1.23a 10.01%3.35a
NPK3. 0BC 85.00+5.00 a 59.87+2.00a 20.427+0.26 a 10.41+0.26 a 33.20+10.91 a 48.16+5.26 a 5.59+1.26a 9.38+1.51 a

T PR NG PR 50K 2R .

Note: Values followed by different letters indicate significant difference at 5% level.
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Fig.2 Seedcotton yield under addition of cotton stalk char
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Table 3 Cotton root parameters of grey desert soil under addition of cotton stalk char

M1 /em Root length MR F MM/ cm? Root surface HRAEFL/cm3 Root volume

4k 3t
Treatment AR R HIAR AR R MR AR R MR

Fine root Medium root Coarse root Fine root Medium root  Coarse root Fine root Medium root  Coarse root

NPK 26.53+£5.08 b 6.63+t1.14a 2.09+0.22a 0.09£0.01 b 1.83£0.20 a 0.40+£0.19 a 0.3140.02 be 0.0240.00a 0.0140.01 a
NPKI1.5BC 35.1843.01a 6.50£2.29 a 1.96£0.42a 0.1940.11a 2.15£0.31a 0.37£0.12a 0.714£0.16 a 0.022£0.00 a 0.0140.00 a

NPK3.0BC 28.60+£3.98 b 6.60£3.64a 1.684£0.50 ab 0.1840.02a 1.78%0.36 a 0.30£0.09 a 0.57+0.05 ab 0.02%+0.00 a 0.0140.00 a

ERAANFENEG FRRR SYUKF2EREE ., MREA.0~0.4 mm, PHRERZ.0.4~1.2 mm, MR EHZ.>1.2 mm, FMH.

Note: Values followed by different letters in same column indicate significantly different at 5% level. The diameter of fine root, medium

root and coarse root are 0—0.4 mm,0.4—1.2 mm and over 1. 2 mm,respectively. The same below.
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Table 4 Cotton root parameters of aeolian sandy soil under addition of cotton stalk char

# K /cm Root length
A 3

H 1 B/ cm? Root surface

AR/ em3 Root volume

Treatment 4 AR PR HH AR AR

Fine root Medium root Coarse root

Fine root Medium root  Coarse root

AR MR 4R R HLAR

Fine root Medium root  Coarse root

NPK  49.45+12.02 ab 7.85+3.16 a 1.82+0.86 a 2.0540.34 ab 0.9440.49a 0.53+=0.4a 0.01+0.00a 0.02+0.00a 0.0240.00 a

NPK1.5BC37.63+£1.72 be 4.8640.90 ab 1.74+£0.60a 1.63+0.23a 0.70£0.31a 0.66+£0.07a 0.014+0.00a 0.01+0.00a 0.0340.00 a

NPK3.0BC 53.8948.79 a 3.88+2.02b 0.634+0.46b 2.0840.07b 0.44+0.28 b 0.1740.10b 0.0140.00a 0.01£0.00 a 0.0140.00 a

2.3 AMBHEYKBERREEFESTK
W5| W TR (TAA) JZAH ) PR R I8 3R b o J 28 1Y

— B, AT A W e T I R B £ RV AR R

TAA SZ AT (E 3) o KBS 4 Hr, A [R] 4h B[]

FAAEMR & b TAA & 5 £ B~ NPK1. 5BC>NPK
>NPK3. 0BC,#{ It NPK 4t B, NPK1. 5BC 4b 3
MIAEMR &R TAA % #2149, 57 % . NPK3. 0BC 1
1 ZE BEAR 39. 320 s A [RIAR AT 2E 9 s A B L A4 L



« 374 o4t & ok

S 31 4

NPK1. 5BC 4t 3, NPK3. 0BC AL B & TAA &
EREAR 59, 43% . KV £ v, AN [R] Ab B R AR R
IAA NP A NPK3. 0BC>NPK>NPKI1. 5BC,
AH . NPK 403, NPK1. 5BC 40 BEHE & TAA P&
27.12% ,NPK3. 0BC | & % %5 137. 33 % ; A A
AT A= 9 o 4b B ) L AH B NPK 1. 5 BC AL 32,

N
—
(=3

- O0NPK ONPKI1.5BC BNPK3.0BC
a

_]_

._.
*
S

[,
N (9]
(=] (=]
o

w [=)}
(=] (=
T T T

IAA% £/ (mg/L) IAA content
Nl
(=]
-

i

RE+ AR
Grey desert soil Aeolian sandy soil

L3R Soil type

B3 FMBTEMKRBERRE A IENTL
Fig. 3 Cotton root system of IAA content
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Table 5 Root’s MDA content and CAT activity under addition of cotton stalk char

MDA % 1 /(mol/g) Content of MDA

b 3

CAT it /[mg/(g * min) ] Activity of CAT

IR

Grey desert soil

Treatment

Wbt

Aeolian sandy soil

TR+ b+

Grey desert soil Aeolian sandy soil

NPK 0.044+0.01b 0.0240.01 b 0.8640.33 ¢ 1.39+£0.07 ¢
NPK1. 5BC 0.03%£0.01 b 0.10%0.02 a 4.50%1.07 a 3.54x0.12 b
NPK3. 0BC 0.074£0.02 a 0.0440.01b 2.534+0.53 b 1.4440.30 ¢
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Effect of Cotton Stalk-char on Root Characteristics and
Physiological Metabolismin Cotton

TANG Guangmu'?,HOU Yanyan®,PAN Jinlong®,
ZHANG Yunshu',MA Haigang' and XU Wanli'

(1. Institute of Soil and Fertilizer and Agricultural Water-saving, Xinjiang Academy of Agricultural Science, Urumgi 830091,China;
2. College of Land Science and Technology,China Agricultural University,Beijing 100193,China;

3. College of Grassland and Environmental Science, Xinjiang Agricultural University, Urumqgi 830052 ,China)

Abstract The effect of cotton stalk-char on the morphological characteristics and physiological me-
tabolism of different diameters root in cotton was studied in this paper,which will provide a theoretical
support for high-yield and high-efficiency cotton production. Taking cotton as the research object and
cotton stalk-char as experimental material, three treatments,including conventional fertilization, con-
ventional fertilization + 22.5X10° kg/hm? of cotton stalk-char,and conventional fertilization +45. 0
X 10* kg/hm?® of cotton stalk-char, were setup in this experiment,so as to study the effect of cotton
stalk-char on the cotton physiological indexes such as morphological characteristics,indoleacetic acid,
malon dialdehyde and catalase activity in cotton roots. The addition of cotton stalk-char promoted the
increase of cotton growth and yield. Compared with the conventional fertilization treatment, the plant
height of the cotton significantly increased by 9. 02% — 14, 02%, and the cotton yield increased by
5.70% —7.71% ,but the difference was not significant; however,underground part and yield were sup-
pressed with excessive addition of cotton stalk-char (45. 0 X 10° kg/hm?”)in sandy soil. Length, area
and volume in fine root of cotton increased by 7.80% —32.60% ,100.00% —111.11% and 83. 87% —
129. 03% respectively in the grey desert soil under the addition of cotton stalk-char compared with the
conventional fertilization treatment. The catalase activity increased by 194 % —423% in grey desert
soil,and by 155% in sandy soil(22. 5X10° kg/hm?) , but addition of cotton stalk-char damaged the me-
dium and coarse root length and surfacein sandy soil. The addition of cotton stalk-char increased the
height of cotton plant and the growth of cotton fine roots, which was conducive to the formation of
cotton root morphology. The addition of cotton stalk-char increased the catalase activity of cotton
roots and protected cotton root cells from hydrogen peroxide,so the absorption and utilization of water
and fertilizer were promoted by the root system. and the cotton yield was increased. At the same
time, the effect of cotton stalk-char addition on gray desert soil was greater than that in windy sand
soil.

Key words Biochar; Cotton; Root; Auxin; Physiological characteristics
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