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FAERETURE IO cm AT L EFRTAEE A, MEKFTm L, SEKSHKN, RTAZEELH KK
Y KT ) P AR A R AL TR R R A s K R EAR SR AR TR B R R oA B R KR (P<0.01),
MERRENE M, RTFREEERELEREAKFTaOEmm Th., (4] 2B LETREARLETE
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1 MR5REE

1.1 RIE X

AT 2017 4 4—12 FAEIART K s A &
RS0 5 G 2 B B A ] K T KR T R 5
(85%9'47" E, 4491928" N, ik 412 m) i#HiT.
TR0 3 A A ] T P R ] R A AR i .
b X T 2 P s R M A, AP H BRI
(1% 2865 h, ZF-FHIENEN 198 mm, “FIYZK
B4 1 340 mm, T 170 d. A5 785 RGN 1.5 mis,
X 32%, (W7 Rk 14%, (miEX 17%, fREd X
hi 22%, bR 15%.
1.2 REFHE

AW 5K AR AR U, AL /9 45 cm>50 ecm( Y
am) s MR N TIFAL. AR L3S 3h & 4~5 glkg,
WA CHral R X AR e ) M “ B b+ 3 AR 1L
FE 7 brife” A 18R TR Rk s AU
B 1.40 g/em® 73 R 4E: ZFEAREE 45 cm. kR iEk
FAA X AR A “4 3= 1337 , 4 H 22 H¥H
CTRREH” 7R, WERN 3~4 cm. WKIEAE
o LB 5L 57 e e LV o iy B [ ) DS W
VA VRE TR ) PR % it S S S I 485 A S R P I T
VEMBAERERE . WA SERRE i, B KA &R =K
WG, Forr, WK 3 AR BEREE B4 5 2 750
3 750 m¥hm? fl 4 750 m*hm? (4 BRI W1, W2
A W3); Jiti R % 3 47K 300, 600 kg/hm® 1 900
kg/hm? (43 5IFRCY N1. N2, F1 N3); 3 AEH,
L 27 M. BEAR. AR DABEER — SUBIAE LR 1 Wi
N, BAFERISY 300 kglhm?. NG SR 2 4
VU AR Sk S I PR AR I E K, R U T R
B AL RE K SR =N 1.8 Lih A4, RIERAD
WS HE K B S R . 545 AR,
AR AL VE LR 1,

£ 1 AR RS AR 52

Table 1 Irrigation and fertilizer amount of cotton

AH W M R ohEM AEEM
WKL MEACREAM 15 8 7 15 140
K IEL 3 2 5 2 12
it ek 3 2 5 2 12
FEK LLAI1% 10 15 60 15 100
it AT EEA1/% 10 15 60 15 100

10 H 20 H, #felskfE, K> E B
e, LAk GRHG) ey, KA B NEE B
3L 0~5. 5~10. 10~15 cm A1 15~20 cm &b, HUFER
P& 53 % 10 em L ZEEURE 1 Ik, BERAEK <5 <5
5 cm>5 cmx10 cm K/NTERA B, FRAR ISR LTS
Xof L E A AREUOR IR R AT N T F 45 AR/ ME
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#5005 mm LSS, HARATLE BN R
RARE T KM T KRR 10 cm>=<20
cm BIEAFER N, mFEELAIN 1~2ecm iEK, HET
BIERL AR RAEH HELAUR T, BANGEHEN, BT
105 CE XA A7 30 min, 80 CHLTZ1H i
B, KRS 1/10 000 HLF KPR R &MY, 3575
AR E, AERAR (D HEREES
B, tHE N

g - PO RA TR E 0

RRINIS

K H Excel 2013 X #4782 73 b S &A% il
1§, Origin2017 £l th 4 &l ¥ SPSS 19.0 ¥ it
1775 243 M1, Duncan 7% PLse b 2R 18] 1) 22 7 (@=0.05)

2 ZREDH

2.1 FERIEFRERT R ERIF T
2.1.1 KR4I HRIEARE TR Z R0

MRS SRR B T ASRIK . AR B T
A T T HERRAEAR R AE K IR Rz, 1 B
7N, RIS B AR PR AR A T P B 22 e R, KA H
1 02 2 b Al L T i E R AR AR R AE KA B
Wi (P<0.05). 7£[F55EHE/KALEE R, W1 AL3AT W3 4k
AR A 0 R ) I it 2 B 1 B = e B S R/ )
A T W2 AR S o 2 D ot e U ) 1
TN ek /IN o o B 3 B il i ) S e e A A
N EERBAEAR R AR, T O A SR R AR
YT IR B A B S A VR o T R R
ARFRTR, AR T o B VR K B 0 3G 0 S S B NS 98
MR R B W2 AP AR A B 2 35 K T HAth
AP, W3 AbHE FHLE T E RN B, E K
R R R A LR R AR AR R AR, T
EWRE e Bty Bl (R I 6 AR SR A o AR 2R 7 AR B
SRAPEIER . 7 N2 2B, HREARAL B N T
R BRI REES (P<0.05), {HAHH AR
AbPE, 7 SR A S k0N, 0B I P I e FH = AT DA
YK S a0 AEAR R A R2 .

22 a AbE:

EN1 @N2 @N3

b e
(=]
I 20
W
e
m 18
o
16
w1 w2 W3
popLil

A1 KREENRE T REG R
Fig.1 Effects of water and nitrogen regulation on

root total dry weight
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Fig.2 Effects of water and nitrogen regulation on vertical distribution of root dry weight
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Fig.3 Effects of water and nitrogen regulation on the horizontal distribution of dry weight of root

HPE 2 A%, 0~50 cm )2 P9 S AL FEAR T S it
T ZUREEINIR 2 FIFEEE /N, 0~20 em - EARAE
RF R, B A B 2 . 5 30~40 cm
T2, 40~50 cm LEHARTREKARE M, *
BUZ RIS — e FE A F R T HRIEAR RAEK,
AR 2 T AR HEAR

IR RHAR TR R AE & 2 N I A A B R R
N1 AL N3 4b3# N, W1 4bH 5 W3 43 10~20 cm
R T E TR R, W2 Ab3E R R0 A R
HAEEE 30~40 cm b JE AR 5T B EE VK B ) 3 T 9
/No W3 ALFEFE 0~20 cm L EHh A Bl k. T
W2 AT, &t B AL FE 20~30 cm L Z AR T B &
Hahn, W3 AHEfE RN EERK. AT, fEEE
KEAEEIEHE 0~20 cm + 2 WIR R BN IN, &
[ R HE K B TRt 20~30 em 2 AR TR E N
Bn. N3 ALFER, AP 0~20 cm £ Z T &
AT N1 AL, W3N2 402 0~10 cm +
ERFHRERA, HHESTHAMAE. N2 &
10~20 cm L JZARF- B &I 7 B K, N1 b3 N3
AR FAR T R B A ZE A K. IR E S & AL BT
10~20 cm T ERAZVHRER S Aasgma A K. ok,
N1 4b3 5 N3 4P R E DL W2 Ab 3R K, Ui
KAE®mELET, PEEKELEETEZLEN

T R A K. N2 4b#E 20~30 cm +E R T i &
B o BB R, N3 AR B AR /. N1 A2 30~40 cm +
JEART TR, N3 AbEERR 5 o A LA K
FE R %

MRl & BE K 58 R i — T AR E
HARE, MARMEKRESERAS TRTHEEE
20~50 cm LE WA BE 2R (F 2). N1 4b#
T, W2 &b 20~30 cm -2 WARF R, W1 4k
P 30~40 cm LR TR ENG . HEEGE T,
W2 FI W3 &L B 40~50 em /2 AT B B B4k
MPE N3 ALH R, W2 42 0~30 cm 2T &
d7 EL IR, 30~40 cm - Z P L) R RE. N1 AbEERFN
N2 BN, m7KEEREEEE 0~10 cm RZMR T &N
BN, AEAE N3 ALHE N M2 0 AR o 7= A= 8N
Jite R AR T R R AE A2 A B 2 A SR N, AR B
/K (P>0.05)., W3 42, N2 42 20~30 cm +
ENIRT R EH RN, EEEKAE T, &R
it N e 8 (R AR T A% LR N ) 4T
2.1.3 TRXAEARFAR T M= K-F0H 6970

AKEIT 1) b, 25 A BEAR T 5 1 AR A Ak B B e Sk
P8 P8 KT k0N 3T 85% AR 5 4 A 7 2 B A
TEFEMF T 0~5 cm BIJE M (B 3). BEi =k 0~5cm
WHE R, S ARTREZE R A RE,; HERL
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] 5~10 cm G A, A [FIZK EALEE T AR5 A7 AR
HZSF, N3 AR PR T, WIN3 AbBfE
26 N 73 A EE B R AG ;s 7EER TR Sk 10~15 cm Y FI A,
N1 ALFLE N2 AbHE T, R K AL B+ = W] B 15 n,
T BEEE R Sk P EE B AR K, N3 AbFHAR T /5t & A7 Uk
NEF, DL W3 ALFRER Y R, YU mRALE AR
T ALK VG B AT N S, JUHAEE
K I I sk o Sk M 5~15 cm JEHEIN, N2
AEFE R AR RS T NLAREE, DA W1 A FAR fb i
N o FHEX AR BT KFJ7 n) B )70 AT R I
SEIK AT AR, AE R B S BOE e LA, B
W3N3 LB T it /N W i
2.2 NEIEXHRIER T REFE T
221 TR A AR EART 2 5E B ARk
R ot B o P AR AR R AE 3 A R
AR 7E N1 AbFEE N3 ALHEN, S A HAR TR
B LRI B RE K G 8 St O N
N2 ALPETR, BACERR o7 i VR /K B 1 T O
N (3 2)0 N1 ABFEAT N3 Kb FEAR T &% B 1K,
1M N2 AL B ART i B B W R K. S5 & AN R Ab 3
MRBEE RS, RICHEA 2 ST EEH
RNE R & B AR N, IR A EAE T
B ) AT 2 2IBEAT, VEIRISOK 73 5 5773 1 RE ) B
fike FHEEZN N2 AbPRAETS (e AR T 2% L
S REAKE R AR AR E, HARTiES
FERUIN, AR EERR, i N oK 577541
A M MR R B A — T R AR
B I AR, 1T SRR AR T O FE R 32
IKIFFEMIRR o 7K B EAE 0N 0 MR 5 22 32 ) R i
EFINEE KT (P<0.01), N1 ACFEFI N2 AbFE,
FREKE/KP IR T B 2R YR, ME NL A
PHAN N2 ALPRADGS HE A T BUACEL, [R5 RE K AL BEAR
FREXETLHEZR. N3 AR THREXESS
FA AL PR B o AR ZAR BT L WIND AR BEAR
JREE S RE R, LA W3N3 Ab B iR
& 2 KRR AR TR E E A0
Table 2 Effects of water and nitrogen regulation
on the dry weight density of root

S I

WA Tk RF PR E /(1079 €m”)
wi 4 492.9344.28a
N1 w2 4207.0145.78¢
w3 3889.94:+10.81e
Wi 4 457.70230.51a
N2 w2 4165.2746.52¢
w3 3930.8849.75e
wi 4264.0047.93b
N3 w2 4029.49437.60d
W3 2 940.6742.53f

T FSIARNG TR B 257 B2 (P>0.05), .
100

222 FRKAHEMIGHARAT REEFE R ELSH R
WK 4 BoR, &b BR AR T 5T % PR R
BhNE T FES, £ 0~30 cm L2 B, &
0~10 cm kR ZE, W3 ACH R R T &0 A
HRKMH, B 10~20 cm LZEN TR, Wi
WEKKF R, N2 4bF 0~20 cm 2 AR T i 5%
JEf R, N1 AEEE N3 AFAHIT . 78 REK = RiKR,
&I A E R (R AR T 2% FEAE 0~30 cm -
EH A . B EIREERG I, W2 Ab3 IR =
EEER RN, 20~30 cm HENB LS
BRG], 0 BH I E K AR B 3E T 1% )2 AR R 11
S3Af. 1E 40~50 cm L EH, SACEMR TR EEEA
B, DL W2 45 W3 AbBEREIEE K, 7Ei%+
EHRAFHRIG, EEK R R KRR MILSR
FNRA S . N1 AbBE 5 N2 AbBE R, T E % %
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Fig.4 Effects of water and nitrogen regulation on the

vertical distribution of dry weight density of root
2.2.3 IR R FEART R & F BT 2T 69700
AL PR T8 BEAE KT 5 1) RIEB  “Bgi”
TG (B 5D, AR5 FEAE R Sk AL AL TARE X, 7E-5~0
cm 5 5~10 cm VG AL TIEME X . SHEKAKFT,
FRAF-3 FEAE/KFJ7 ) A BB 2250 o 3 Sk B3 0~5 cm
T Y, W3 HEKALEE T N1 b3 5 N3 AbFEAR i &
NV, W15 W2 JERAE BT 5 b FAR 5
YRR =KL ET, &S EE T L
PR HERR T B % FEAE 0~5 om Yu Bl P9 3 . 76 B s 37
3 5~10 cm YEFE Y, N3 AbEE TR &% B Al
it AL B B S A . 7KSF 10~15 em YE A, N2 b2
W REHER . /£ W1 5 W2 #EK4HTR, N2
AEFRTEIKFJ7 7] 5~20 cm Y6 [ AR 3 LK,
N3 AbHE MR R R R . BRI R K
SRR B SE IR T, & B U &2 rT LR
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ik 5 cm LAANE BN FR TS, 1 RUAe
T TR AT 18 i o B K& 3
s 7R3 T _E A Rl AR T o B B S R R R Uk
/Ny BA W3 AR BTG, BB R e K AR T
EAE/KCT T B AT AR, 3 = 5K
A AT KV AR B LR AT
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Fig.5 Effects of water and nitrogen regulation on the
horizontal distribution of dry weight density of root
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IKAMRE AN A R A E ) A 2 A
Kz, &HEER S IC R EYI ™ i 8 R
—. MABEVWESES LHEMOBRE, BRIk
KPR R IR R AT, JF 32 8. IR0 K
SRR, A K IR T S R R AR A A
KA AR, B B R . A0
BRI AEEREE D MEBIEARMENA, HELE
TR PE T BRAR 3 550 F5 M 5 P R B Fr AR —
B, FERFAMRARA m LK o5 1 77 A%
ARBBLE, MABFRBRE, MHIERRBDAm%
B KT 2, &AL PR LR R 2 2E4E 0~30 cm
+ R,

Shahnazari 25Vl 70 26 W 1 7K JE T 36 A7 75 1 2 £
BAESRERN . BEIKD 7k TR AR RERE
BEME MR R TR RARERAE IR R AL,
I Hos A BEAR 28 ILERARAC B 35 o Ui IS IR
P A IS0 AR 2 A A ) SR M T R 2 I DA A 3 A1 ) £
FAPA, T POV g R MR U ) TAR R YUK,
T e BN S BOR R AV B, (A TR R AR
KA, RN RGN AT Fe48s RAF2)2E
g5t £ KIETEE P, BN R RER R R 15
A VRE /K B R e AT B R g G, {E R —E B
PR T REEY, & EKIER AR R A
AT RER R R R FER 7 AR R R E R E A A
Be1, T RARIEHAZ 755 7K FIF i g P,
T P U AR A R AR AR A AN AR ) T2 1
ERRENL 2, MK AR SRR 2 XR

TREHENIMEIER. BFRRY, EREKFT,
AN EEZ R —E BN, RAEKSZH
ﬁ%[J [27] 3

FAEKHEYIR RAERAFEE B HUE, BS54
IS IRILA BN R BEPS, FEIRBUK T R, 38 24
TNE K B AT LME i 20~30 em #HE 2 AR AW & 1
BN, PPN i K B K AR A A S A
JREE PR, KRR, A2 PR
JiJ2 A KRR R, R T 40~50 om JEER L2 R
TR, APV, B i R R A
SRR/ Rt NER AN ) e I IR FER S
TR 3 HE K AR AEAR R A BRI . AR SR AR
AR5 B VR /K B RS T 3 K, v N 5 A EEAR T
Jo AT S AR o ARE AR BT S E WINL
AbFR R I AR B R AE, U AR IR &= A FE o i, R
ER AL A T R RER A6 B A 2 750 mYhm?, i
Bt P R 2B 300 kg/hm? .

4 45

1) FAbHE 0~40 cm + R T &b E IR )
NN, 40~50 cm R R & IMERIL S
T A4 A 3R 0 o P Sk B 8 3G K o/, HL R
T ATLE R B ARAE EAR 0~5 cm YL .

2) A ACAHLL, K XA AR T BT 1 R
e 5 B R o MR ZOKSF T, BEEK B R,
AR5 5 S0 3 K G N AR AR A, 22 T
A2 750 m¥hm? i, AT REHER AP 5 B R R

3D JKE AL HAE XA AR AR - i 5
(P<0.05), IEFHERZMT, &4k E e 0T
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5T SR VEE M6 B EE 2 AN 2 750 mYhm®, 3 Bt
1 JR %5 300 kg/hm?,
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The Effects of Water-nitrogen Regulation on Cotton Roots in
Drip-irrigated Salinized Soils

YU Xiaogi', HUANG Yuejiao', WANG Xiaoming"**
(1.Yinchuan University of Science and Technology, Yinchuan 750021, China;
2. School of Civil and Hydraulic Engineering, Ningxia University, Yinchuan 750021, China)

Abstract: [ Objective] Root growth and its consequence for water and nutrient uptake from soils are modulated by
a multitude of biotic and abiotic factors. The aim of this paper is to study the effect of water-nitrogen coupling on the
roots of cotton in drip-irrigated salinized soils. [Method] The experiment was conducted in pots packed with
mildly salinized soil (4~5 g/kg), with the local cotton variety Nongfeng 133 used as the model plant. All pots were
drip-irrigated. There were three nitrogen (urea) fertilizations: 300 (N1), 600 (N2) and 900 kg/hm? (N3), and three
irrigation treatments: 2 750 (W1), 3 750 (W2) and 4 750 m*hm? (W3). We measured dry-root weight to compare the
difference between the treatments. [Result] Irrigation affected the roots more significantly than nitrogen
fertilization. When nitrogen fertilization was the same, the dry root weight increased first and then fell with the
increase in irrigation amount. Along the soil profile, the dry root weight decreased with the soil depth in the 0~40 cm
soil layer, and increased with depth in the vicinity of the pot bottom. Increasing irrigation amount and nitrogen
application in certain ranges increased dry root weight in the soil below the depth of 30 cm. Horizontally, reducing
irrigation amount led to a reduction in dry root weight in the soil distant from the emitter. Increasing nitrogen
application did not promote horizontal root growth. The dry root weight decreased along the soil depth, especially in
the 0-30 c¢cm soil layer in which the dry root weight declined with depth steadily. The effect of water- nitrogen
coupling on the roots was significant (P<0.01). [Conclusion] The effect of nitrogen on the root system was
modulated by soil water, and on average increasing nitrogen fertilization negatively affected root growth at
significant levels.

Key words: salinized soil; drip irrigation; cotton; water-nitrogen coupling; root dry weight
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