+ 1 (Soils), 2018, 50(3): 622-627

DOI: 10.13758/j.cnki.tr.2018.03.025

~

FRFN 1 R R TR IR R D R BRI

( 832003)
0~20cm > > > > 20
~ 40 cm > >
N2( 360 kg/hm?®)>N3( 480 kg/hm*)>N1( 240 kg/hm?*)>CK( )
S562 A
[1]
[7]
[2]
[8]
> >
[3] L E R [()]
[10]
[4]
0~20cm 0~40cm
[5] [11]
85%
0~20cm
[6] (
)
(31360301)
* (Ixshz@126.com)
(1983—) E-mail zhangzel227@163.com

http://soils.issas.ac.cn



623

3
2 800~3000h 5C =10TC
3500 ~4100C 180 d
( )
45
1
1.2
1.2.1
1 3
4 «C )
1.1 0 240 360 480 kg/hm? CK
2016 4-10 N1 N2 N3 12
(86°07'36"E  44°39'15"N) 3 36
1
F 1 S T IEERE B R 5 SRR
(g/kg)
0.002 mm 0.002~0.02mm  0.02~2mm  (gke) (mg/kg) (mg/kg) (mg/kg)
122.1 21.7.6 660.3 11.30 80.20 9.10 194
134.2 444.0 421.8 19.90 60.88 17.95 134
4233 361.5 215.2 21.32 92.11 15.31 185
i # i 1
{3 1# 1# i 2
i A A 22
17 1r 1r 17 CL600
ﬁ’f_rL l;i %?L (CID Bio-science,Camas,WA,USA)
1 XEE ( CI-600 64 mm
1 000 mm)
6 45°
66 cm + 10 cm( ) 2.05m 0.5m
5 400 m*/hm’ 10 em
(K,0)95 kg/hm®
(P,05)105 kg/hm®
( ) 30% 10d 2
*2 KEHEE
1 2 3 4 5 6 7 8 9 10 11
(%) 4 6 10 12 15 20 12 6 6 5 4
(%) 0 0 10 10 20 30 20 10 0 0 0
5d CI-600 cm 300 dpi bmp
WINRHI-
20 cm ZOTRON 2013¢
0~20 20~40 40~60cm 1.2.3

21.60 cmx15.60

http://soils.issas.ac.cn



50

624
(Conveer ) (e |
10cm 66 cm : :
A :
P
45° O
2 WIREHRRTE
(root length density per unit 5
volume RLDy mm/cm’) (root Surface
Area RSA cm?) D 2.1
(2) 3 (X3 Y
0~20cm
RLDy= [RL / (WxHxD)]xsin45° (1)
RL(mm) (fine-root 70d
length) W(cm) H(cm) CI-600 85d >
(width) (total height) D(cm) > > > 20 ~
( D=0.2 cm) 40 cm
45° @) > > 0~
20 cm
A=ZCXL><D2/4 ) 58.66% 15.75% 21.61%
A (em®) C (cm)
L D D=0.2
(em) ( em) 19.72% 40 ~
60 cm > >
Microsoft Excel 2007 IBM Statistics 20 ~ 40 cm
SPSS17.0 Origin8.0
0wl O &L S AlE
14 [ 0~20 cm 20~40 cm 40~60 cm
12

10

RE®HE (mm/cm®)
N

4+
2+
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
40 57 70 85 106 40 57 70 8 106 40 57 70 8 106
TSR (d)

3 EMHETARBRMIBRBERARKEEEESH

http://soils.issas.ac.cn



3 625

20 cm 30 cm
10 cm 20 cm 20.59%
2.2 N2 CK 24.23%
4 N2 20 cm 2.97%
N3 50 cm
> > 67.05% 20 cm
N3 572.13 em®
N2 50cm 60 cm
N2>N3>N1>CK N2
> > 44.03% 51.16% 54.59% 61.48%
0~20cm
800 — —3+10cm —O—20cm —/—30cm —~~40cm ——50 cm —0—60 cm
700 |
600]-
) s00]-
% 400:- O‘M\O
§ 300__ O’f\o N
200 O_O/X w
RS LI W/i*m e BIER O/i?ﬁﬁéj
° CK NI N2 N3‘ CK;\11N2IN3 | CKN1N2 N3 l CKN1N2 N3 l CKNlNZ N3 CK NIN2 N3
fb 3R
B4 MEEXAERMHERBREREERNOZN
2.3 NI N3
3 3 N2 N3 NI N3
N2>N1>N3>CK N2 N1
6428.70 6 869.70 N3 N2
5647.69 kg/hm’ CK 41.49% 6 869.70 kg/hm’
41.51% 82.86% 6.86%  21.64%
CK N2 N3
#*3 AERMTIFERETE
( /hm’)
CK 1.44x10° e 1.77x10° b 1.92x10° a 5.86 f 738 ¢ 6.68 ¢
N1 1.35%10° f 1.65x10° d 1.75x10° b 8.36a 6.90 d 6.90 d
N2 1.53x10° ¢ 1.50x10° ¢ 1.80x10° b 743 ¢ 7.58b 7.48 be
N3 1.48x10° ¢ 1.63x10° d 1.72x10° b 7.40 ¢ 6.60 ¢ 6.80 d
(8) (kg/hm’)
CK 5.63a 531b 4.90 ef 454327 f 485453 f 3088.46 g
NI 5.29 be 513 cd 473 f 6131.00 ¢ 6569.30 b 5151.92¢
N2 5.61a 4.87 ef 5.18 be 6428.70 b 6 869.70 b 5647.69 d
N3 5.62a 5.13 ¢d 5.00 de 5405.50 d 5152.00 ¢ 5266.36 ¢
P<0.05

http://soils.issas.ac.cn



626 50
2.4
4 (
)
F 4 BETFHCESRATRKEXES
—0.762 —0.733" —-0.728™ -0.716"
—0.805 -0.831" —-0.829™ —0.763"
—0.764 —-0.785" —-0.760™ —0.683"
—0.734 —-0.790" —-0.803™ —-0.771"
—0.695" —0.722" —-0.708™ —0.653
-0.762" —0.699* -0.631" —0.628
* P<0.05 ok P<0.01
3 3.2
3.1 256.00
287.34 374.12 kg/hm®
6341.12
6 846.42 5 512.39kg/hm’
[12]
0~20cm
[13]
0~20cm
70 d 85d
4
1)
0
~20 cm
2)
> ( )
>
3)
N2 256.00 287.34
20 cm 2.97% N3 374.12kg/hm’
50 cm
67.05%

(1] ,

37(7): 684-690

http://soils.issas.ac.cn

, 2013,



627

(2]

(3]

(4]

(3]

(6]

(7]

1340
[D].
,2014
, 27
0. , 2015, 33(5): 169-174
0. ,2014, 26(1): 58-65
0. , 2008,
27(5): 45-47
. , 2015,

[J]. , 2004, 37(9): 1334—

33(3): 265-269

[8] ;
(9] ,

96-100
[10] ,

2804-2813
[11] ,

34-38
[12] .

[13] ;

1. , 2009, 29(3): 463-467
(7. , 2007, 21(5):

[71. , 2014, 47(14):
[J1. , 2012(6):

, 2006, 37(3): 465-469

> >

, 2013, 1(31): 89-100

Effect of Nitrogen Fertilization and Soil Texture on Cotton Root

Traits and Yields Under Conventional Drip Irrigation

ZHANG Ze, MA Gexin, HAI Xingyan, ZHANG Dongming, ZHANG Guolong,

WAN Fei, ZHANG Qiang, LV Xin"

(College of Agronomy, Shihezi University, Shihezi, Xinjiang 832003, China)

Abstract: A field experiment was conducted to study the effects of N fertilization and soil textures on cotton root

characteristics and yield under conventional drop irrigation by using the method of minirhizotron technique and randomized field

plots. The results showed that N fertilization and drop irrigation significantly reduced cotton length density and surface area, a

significant negative correlation existed between fertigation and the two root parameters. Cotton root length densities in 0-20 cm

were in an order of sand soil > clay soil > loam soil before flowering stage, but in an order of sand soil > loam soil > clay soil

after flowering stage; Cotton length densities in 20-40 cm were in an order of loam soil > clay soil > sand soil, and it decreased

significantly in sand soil than in other soil textures. The surface areas of coarse roots were in order of N2 (N 360 kg/hm?) > N3 (N

480 kg/hm?) > N1 (N 240 kg/hm?) > CK (no nitrogen). Correlation analyses showed that cotton root length density and surface

area significantly influenced cotton yield, which indicates that decreasing cotton root length density and surface area is conducive

to promoting cotton yield.
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