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SRR AT o e XA TR R T R AL A
TR 892 m, AFE[E/KHEE 20 ~80 mm, 4FEZE%& 2 000 ~
2500 mm; =10°CFHE 3 950 ~4 500°C, JoF&HA180 ~
215 d; JBIEE/NT0.33, Al ek
KEW T RN, SCHREEFE, EEMAEMAL,
T EEFLTEY . A RO L, B
i, pH fE 8.50 Zef7, AHLF AR 12.5 ¢ - kg ™',
2R0.84 g - kg™, BHAFA S8.7 mg - kg™, AR
(P) 9.67 mg - kg™", #HAH (K) 139 mg - kg ™',
1.2 IR A b 3

PERARAE R < BTkt 26 57 Y8, TR
Fl, 1B 4 47, B9 125 em, f7HEH 20 cm +
40 em +20 em, BREE 15 em, i %E 747 6l 78 BE op (a]
BEEIATIE 60 cm, 50k H Z W &R 2 2L,
ARLHE 7 58 1 B DX R T 4 2 7 I RE K B BE SR
B3 AMEMEKE: 3300 m® - hm ™ (W, ,,, 76
). 3900 m* - hm™> (W, i& & #EE) M
4500 m* - hm™> (W,,,, TEHERK), RIEEFY
TR E L K 13 R, 4 MiEEE (N) M 150
kg - hm™ (N, ). 225 kg + hm™ (N, ). 300
kg - hm 2 (Nyy) F1375 kg + hm 2 (Nys), RHEZE
FOEACHER KR, ARPERR LA B TR AL 5 7
Ji5E, FEFPETEE . AP (300 kg - hm™?) A AL
JE—V B A 3 (P,05: K,0 =7:3), iREIE 12
AAEER, FEREE 3 WER, BAY/NXTER 30 m?,
1.3 Wi H &5k
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T 3 BIAEARACET I B4 0 Rk 220
BAEFRBEIMTFINAT 3 AHF A R 55— B A ik
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WAL= . FERAARAE T, AR/ ERE K 1
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INKARAERREL, SRIGHRE N BAT I RBE Y 15 BRARAE
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SEBE < W, s REBR, AT UL, 2 7K 2t Rt o AN
SRR AL T A E AR T B Y L, AR
1 RIEH, ZERRIMEE K T, Bl il 2 =
HEIMARAEAR TR L 35 2 T Bt 3, SRR Ny 4b
P < Ny b3 < N, Kb HE < N o AbBE ) 76 R TR] 14 2
T, B K B A IAR AR E L B T
F%ﬁﬁh, %%I)r'-l‘j‘?] W45005L|‘}E < VV3900£L|\IE < W33005L|\
P, HIRIY, 5 TR e A A X it R K T B e
FRFEAIE], S it & AR TR e i 3G, it &
T 150 kg - hm 3402 375 kg - hm 2B, BT HE

S A it 2R P e 3, T L A o
JEEE R TAR R T Y i B i B, DR AR e L i
WK, —Jr T, AR e A K e Y TR A R i AR
FEWANIE], W 00 ADBHAR AEAR 22 T4 00 i (%) R AR
T W o0 AEHRAT W, o KB BR T 3 3520 A K3 K
HEEE/NT W g0 AL BT W, oAb R IR HAR 6 L v
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A E WK J LR A AR SE AR AL AR FOE ) PR & &
fERAE A A AR L

R RLBRER, M EBTFUREMRELL

s WRTpiE (g) i EIRATHIBOE (g) AR L

W3 300 W} 900 W4 500 W3 300 W3 900 W4 500 W3 300 W3 900 W4 500
Nisy 4.75¢ 4.94cd 4.87c 39.56d 42.35d 45.72d 0.120a 0.117a 0. 106a
Noos 5.13b 5.28¢ 5.20b 43.18c¢ 45.67¢ 49.32c 0.119a 0.116a 0. 105a
Nago 5.87a 6.22a 6. 14a 52.45b 56.92b 60. 02b 0.112a 0.111a 0. 102a
Nars 5.59ab 5.74b 5.62b 56.23a 62.23a 65.11a 0.099b 0.092b 0. 086h
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2.5 ARG X R AL = i B AR R R )5 )

IRIEE R (R 2), Bl HE BE/K A
AN, FRAERR T A ke g, VR AL
HORF, £ 3 MHEMK T At A4 BT 3 8k = o
H4 66.00, 77.73 F181.60 ecm, ZF¥EE, N
ATV K T A5t R AL B 2 1) 22 MR R, N,
ABRE N, AL BRAN N AL BH 22 53 0 2%, U I AR e
WEAK R | Rt U T BRSO A AR B S B
W4 500N375 ﬁiﬂﬁ W3 900N375 ﬂ\lﬂﬂ:ﬂ W3 300 N375 ALI\IEHQT%
RGN 7. 41 F115. 86 cm, % WATE LK 22 dF
FRAEk s ) E LN R, FEAR B KET,
Wil 5 it 0B BB, AR SR B SRR RN A Ay
Py Ry ey e T BRI R, TR A i 300
kg« hm 2B ¥ e, AT E AW R R, Wi,
W 00 F1 W, oo ZEFRAF BIGAE] T 6 453,30, 6 992.33

16 683.45 kg + hm ™, W, A BREE W, 00 A0 B
W, oo XL F BT 8. 35% F 4. 62% , A 434 |3
T 1. 4% F10. 7% , Jiti E 3 00 2 375 kg + hm “CH
ARRE, AR BRI A A WAL R REAR, 7~
WA AR B FEAR, {H N, AL P2 5 N kb3
LRAGE | 5N OB W

T /K 127 5 25 (R AR AR R s n 3 m, (HJE PR
1R IEASBEE D S WA AL 7™ e ) R I, 3 A it 2 o
T AR BRI AR AR T AR, S —
i, W00 75 0 ZUAL BT 36 O B, SRR TR
AATEE W 300 FT W, 500 25 it Z60 A0 357 215 43 J31) 145 Jon
.24 « #7'.0.27 g0 1.3% F10.5 4> - k',
0.13 g, 0.9%, V¥ & E Tt 9.65% M 4.60% .
FH U B, 3 B K B N A e SR T AR AR

i, A,

R2 KEEEMBETERTEERHRIT

s i R AT FFRR = ik K4
(em) (B (2) (kg + hm™?) (%)
W3 300 Niso 62.77d 5.9d 4.12d 5 136. 00c 40. 3¢
Ny»s 64.26d 7.0c 4. 44c 5 867.95bc 41.5b
Nigo 66. 34d 8.2b 4.90b 6 453. 30ab 42. 0ab
N3s5 70. 66¢ 7.9b 4. 84bc 6 382.05b 41.9ab
W3 900 Niso 72.50¢ 7. 3¢ 4.48c¢ 5 970. 00be 41. 6b
Nyys 76.78b 8.3b 4. 87bc 6 435.77ab 42.9a
Nigo 79.11b 9.2a 5.06a 6 992. 33a 43.4a
Nyss 82. 56a 8.9a 4.96b 6 724. 50a 43.2a
Wi s00 Niso 77.10b 6.5¢ 4. 36c¢d 5 628.33¢ 41.0b
N5 79. 62b 7.9b 4.62¢ 6 193. 46b 42.2a
Nigo 83. 16a 8. 8a 4.97a 6 683.45a 42.7a
N3s5 86. 52a 8.4b 4. 89b 6 485. 86ab 42. 1a

T FFIARNG TR RRAL LR 5% KOF Y2857 3

4 WieSH

4.1 PhHe

FE K 5 SR LT, AR e [R] B 3z 2]
i, AR [E AP RAR R o BL A BT ss hn, DA AR
REEH, AR AR IR E Ao Re &4, 6 45
B, HHK T8 (W, 08 FAT, i
AR R N HUHZEA K AZ R BR G, — @R Ll T
i B A, BEEFEMR K B A9, b a4
KHERE, A AR AR 1 e 82 /N F b3 o A=
B R, 1 AR bR R T i R R,

FRAEHE L3 Bl B R S, 5 BhIEBE (W,
AbEE) MO TIE SR (W, A0 BE) Rl
R (W, 203, EARE LR34 2 il VR 9
XK ORI T2 Wy 00 AE BTG | B4 11 0
SR AL R WUE 2350 T W, g0 R BRFD W, 5
b3 16.30% 1 11.49% . 16.88% #1 12.41%
17.77% #111.91% |,

MRAEM SR R & AR R B DL G 1, X
LK T R T AR AL 2R R BB AN
MZEE, APTENN, R ME AT SR &
s, WA, T RAA TR



HE SR 2015 (6)

SRR R, RS REN, ks T
ol RS AR MM S RZ SR E TR, 5
BTG AIERE TR, TSRS RS0
AR AR RIS R, 3l B U T A
B R & 5 Gl %,
{3t A T G S AT 25 3 AR AR M S R S DG G
BRI, KR 3900 m® - hm ~? | 4
4300 kg + hm CHF, MRAER B HAT S Po Al
Tr, M2RZE SPAD {HALIRIFE S MK, X RS
B VE IR AR B R T AR AR A B R A A,
T MR R R A BB S E A,
HCEARE AR DR AR AL A R ZE R B B 45
MR A TR,

T LI R AT BB AR AR A AE AR - e i B R AR
K, MEAHAEZRE, AR T Y
MIFR R, S B e, A A R T A R ) b
ER AR A R, H S R AR R T
ARIEAHRCR, MR EA B A B 5 S s
HARRG R, SHRERAEENXR, EARK
IR, FEBEKE T 4 500 m® - hm 2B ARAE R
RENT e, M AR R R, (R EIER
IRE R, S HEBEK B 3 900 m® - hm AR AE
PRI, AR EN AEHENE S E
BRI LR M R 2 S HOR PR R T e, A
IR R, 7 —E B /K I T it Ui 300
kg « hm EHARRA SR FOR AL S B, M2
F TR i, SEEEK A 3 900 m® - hm ~* | ifi
AN 300 kg + hm CHHRARE A E B, AR
BRSRRAEY e, (R T RN ERTE, ARk
Ik e B I K i 5 S 4 S il R R A
, SECA AR B AR R, T S
Fr
4.2 g

W (W, 0,) ACHEARAES AT W] Po A Tr
BIe T st (Wys) FERER (W, 5) 4
PR HAEMEZ M 300 kg + hm 2B Pn Al Tr 352 5
o BHOKAY 5 BB E AR AL Pn B2 fL, FRAK
THIAEH - WUE #1 SPAD {f, AFIT6EY RN
A

TEEME (W) (E3E THRERAR R A KM
T He bR AR K, AR T IS
(W3000) Fna i (Wiso0) Qb PR AN ] JE Tk 7K
H, FERAENN, MIERRERKEE LT

Je TR R A K R RSk F, AR AEAR
S LB T R R, GG EVEIE (W, ) AbFE
ATPMAMDEA A, RS AR e, IR R
AHIE BLAAR T ELN 0. 111,

TERTEME (W0, ) ALBIARAE 7= i K 4 il
B AR T30 B (W) M i
(W, s00) AbFE 75 AS R 1% 8 8 /K &= 1 il &0k
300 kg « hm B R AE SR A R B SRS EE I o)
Bim THABRM R, AR a5 LR, FEih i
B (W,a0) FRUFFHEA R 300 kg « hm B, 4
e R STt , 807 SRV TR R o VR G o
SR 8.35% 1 4.62% , AKX 4y HE N 1.4%
F10.7% .
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Effects of water and nitrogen regulation on root and shoot growth characteristics and yield of cotton in arid area
DENG Zhong, ZHAI Guo-liang, ZONG Jie, LU Mou-chao”, LI Ying, FENG Jun-jie, CAI Jiu-mao, ZHANG Wen-zheng
(Farmland Irrigation Research Institute, Chinese Academy of Agricultural Sciences /Key Laboratory of Water-Saving Agricul-
ture of Henan Province, Xinxiang Henan 453002)

Abstract: Water and nitrogen (N) are two important factors impacting crops growth, it is necessary to pay much attention to
the synergistic regulation effects of water and nitrogen on crops in arid areas, especially in northwest China. To address the
coupling effects of water & N interaction on yield and photosynthetic parameters of cotton, a field experiment was carried out to
study the growth characteristics in terms of belowground (root) and aboveground (shoot) parts in cotton growing stages and
the synergetic effects of water and N regulation on cotton yield components. In this study, three irrigation quotas (i. e.3 300,
3900 and 4 500 m® - hm*) and four N rates (i.e. 150, 225, 300 and 375 kg - hm ™) were set up in a completely ran-
domized block design with three replicates. Results showed that the treatment with water and nitrogen amounts at 3 900 m’
hm ™* and 300 kg - hm ~* promoted photosynthetic parameters (Pn, Tr) and SPAD value and leaf WUE of cotton leaf in differ-
ent stages. Dry weight of cotton root showed a parabolic curve with nitrogen amounts increasing, while shoot parts increased
gradually with nitrogen application amounts increasing. Dry weight of cotton root under different irrigation amounts reached the
maximum in each growing stage at N 300 kg « hm ~>, but the root/shoot ratio of cotton present declined gradually, also the ra-
tio decreased with irrigation amounts increased. Deficient irrigation (W) 5, treatment) was benefit to increase the ratio of root
to shoot, but it led to a significant decline in photosynthetic parameters (Pn, Tr) and SPAD values and leaf WUE. In this
experiment, it generated a pleasant cotton height at 79 ¢m and an improvement in numbers of available bolls and single boll
weight when irrigation quota at 3 900 m’ - hm "> and N rate at 300 kg + hm >, available bolls increased 1. 0 and 0. 4 per plant,
single boll weight increased 0. 16 and 0.09 g, yield was increased by 8.35% and 4. 62% , and the lint percentage was in-
creased by 1.4% and 0. 7% , compared with those of the treatments of W, and W, s5,. Therefore, the suitable ratio of root
to shoot of cotton was about 0. 111.

Key words: water and nitrogen regulation; mulched — cotton by drip irrigation; root/shoot ratio; yield
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