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EMERAEY AR KETE. XEHFEMNRANHHEE
oA

IR W) > 12 o 112 > 12 = 12 . 5 3 5 1,2%

PER, BORAT, BRAET, XX, LR, BRRS, Ik

(1 HBEWBEDAER S FAEYFESCRE, KUY 410128; 2 mOrRmED M RIGE L, K 410128; 3 25 FHTBRL X R AR,
HEEEEH  413000)

OE: RN K G B 65 S EF KRR AE P LI B R BRR, T OK BRI . BERALIE T . SEEK I E ]
FITRIR SRR, 1 2 AT =W SR E WK, W, 24 FIRIERE)A 4 MHEEUKTFNo: AMEENE; Nt il N
i 150 kg/hm?, BERFIRZE A 100%; Ny: i N i 150 kg/hm?®, BER IR Z A 80%+HAHLAGER)20%; Ni: i N i 150 kg/hm?,
JERRIRE R 60%+HHLECEN)A0%), ATKFER= . Seaith . AR EUIE A 2% AR RN 4L T bt 1 i 17 LA
SRERY: 5 WML, Wy BEIIKRE & FCR AR, dota . R SRS, EAREEWET, Biahl
A AR BB R B, Noy Noo Ny 2RI No B85 28.32%., 25.52%., 18.88%, [FIMFEHCIRUCHIIZR . BALA AR R A A
AR BRI No>N>Ny, Ny IAER IR ZE . BINRARIHER . FC A D150 iR 8] T 78.52%. 9.77 kg/kg. 46.91 kg/kg.
LEOTPERIA, MERE A PUIRE G A WOoNG, BIEIEREEE . i N 4 150 ke/hm®, JERCMIRZ A 60%+AHLACE
H40% Ao ZIFE LSRR X KRS K A4S P LA 2 R s

KEER: KRS WEREDTC; BAHLCHUIRECHE; P AERIER

RESES: S511.3 NHEFRERD: A

Effects of Irrigation Patterns and Combined Application of Organic Fertilizer on Rice Yield,

Photosynthetic Characteristics and Nitrogen Use Efficiency

ZHU Haijun'?, TANG Zhou'?, SHI Ailong'?>, WEN Tian'?, WEN Can'?, XUE Hualiang®, WANG Xuchua'*"

(1 Key Laboratory of Crop Physiology and Molecular Biology, Ministry of Education, Changsha 410128, China; 2 Southern
Grain and Oil Crops Collaborative Innovation Center, Changsha 410128, China; 3 Agriculture and Rural Bureau of Heshan
District, Yiyang, Hunan 413000, China)

Abstract: In view of the growing shortage of agricultural water resources and the abuse of chemical nitrogen fertilizer on rice
production in Northern Hunan Province, in order to save fresh water resources, reduce the dosage of chemical fertilizers, and
realize the coordinated and efficient utilization of resources of water and fertilizer, two kinds of irrigation methods (W,: water
irrigation in whole grow period; W,: wet irrigation in whole growth period) and four nitrogen levels (NO: no nitrogen; N1: N
amount 150 kg/th, fertilizer urea nitrogen 100%; N,: N amount 150 kg/hmz, fertilizer urea nitrogen 80% =+ organic nitrogen 20%;
N;: N amount 150 kg/hm?, fertilizer urea nitrogen 60% + organic nitrogen 40%) were set up in this study, and then the yields,
photosynthetic characteristics, nitrogen metabolism and nitrogen use efficiencies of rice under different treatments were analyzed.
The results showed that, compared with W, W, significantly increased yield, nitrogen use efficiency, net photosynthetic rate,
transpiration rate and stomatal conductance. Under different nitrogen levels, increasing organic fertilizer ratio significantly
increased yield, and N;, N, and N increased the yield by 28.32%, 25.52% and 18.88% compared with N,, respectively.
Meanwhile, the absorption efficiency, agronomic efficiency and partial productivity also in the order of N; > N,> N,. The nitrogen

absorption efficiency, agronomic efficiency and partial nitrogen productivity of N;reached 78.52%, 9.77 kg/kg and 46.91 kg/kg

OF4WH . EFHEESEITRTEQ017YFD0301501, 2018YFD0301005)% Al
* S HAEH (13873160151@163.com)
EE N R (1997—), 5, WImiEEA, MLarA, FEF T KR KRR . E-mail: 921706423@qq.com

http://soils.issas.ac.cn



5 4 19

PUHEYR A EBERE R AL B XS KRS 7 i . LA Rp A ZUIE A1 4 52 e 701

respectively. The comprehensive scoring method showed that the best irrigation mode and organic fertilizer combination was

W,Nj, that is, wet irrigation with N amount 150 kg/hm?, fertilizer combination of urea nitrogen 60% + organic nitrogen 40%. The

above results can provide scientific basis for water and fertilizer management for rice growing in Northern Hunan Province.

Key words: Rice; Irrigation method; Combination of organic and inorganic fertilizers; Production; Nitrogen use efficiency

KRR EELEMREEY, 2EA—FU LR
ANORIRERN T, SRR R RS AR B ™, 7k
FHEAE K R Z IVEY) , HARE K2 A A A
2 ~ 3P ERE GG, R IRIN PR
W, RN E] 2 K 4 RE B K RS A T RED
PRI, 0200 R 7K B AR = K A R R, IR
TEEWE 0 AT Rk, SRR K SR P G, RIS RIE
KFERIEH A KM EFY,

bRk 34N, NERHLZZmEY A K AT R F 2
B R0 AT A AR P 1 A 4R s VR
EMEETE, HArhEC Oy R AR — K
T 2R ) 3o i R AR EE AR, ANME
BEIN T AR, R T /A R, i s
TRATRERS, RS MUK IR, WK TR Bk
ERIEP ISR H ARG MR
I ZRERE T R A — R B R RBE I, e i U
HH 28 w2 Bl it P o D R TRAR R, 2R 2R it
75% 2 A7 AR AR AT SE R AL AT A 24 4 202K R AL
R, IR R S, MBI it 40%

R A A TLT e X A ) K= Ak . H
G R R 20% ~ 40% FCHELL 3000,
6 000 kg/hm® A HLAE AU 2 A AL W™, i HLXT
PR IS, PR AT . B L TR
GUREEH, R LTRER N AR B A e
YRR B S IR A LG LA L e 7T L SE 25
Wb E it s, SRS, ffi/hER
ARGRIDCA TR, HETRISH R PR R ™

WHAEH XA YT Ui E B DR AR X, O B
KEIEFE, KRR, WU, gdEd, W
b DX K AEFR AR P 25 2 AR K S5 14 T ALK AR
WAFER L EE AL BT, SRyt ARG DA E
DX B W ARG e X %, B R SRR &
RIS A B 7 T Pt A 4L S i 2 i A o AN T
TRNERE G 254 T K= 2 A A BRI 2R 52, &1k
A HLAEEEAR AT A A1), 45 P 4 A 45 7K T T A
3, R MK RE A = | T K B e IR AR
AR , e A PR |l 4% AR K BE RS A O S e K R 2R
FE AR EAE T, LLIS B DK IR AR , B2 e AR A %,
AR A A A IR, LAY A b b X RS K

T AL PRAA £ 45 5
1 #RERE

1.1 HAREXER

R T 2020 4F 4—7 A EZ5 FHT AR LU IX 2224210 £
FRYER AT . RIS ML T 27°58/38” ~ 29°31742"N
110°43'02" ~ 112°55'48"E, ¥k 31.63 m, J&IHH
SAEFN, WUF5r8, BRAKTERE . AFFEAIR 16.1 ~
16.9 °C, 4EWE/KE 1230 ~1700 mm, +IEIEA T
Pk pH 546, Wkf# A 1642 mgkg, A AWk
11.7 mg/kg, A 73.3 mg/kg, 2F 1.64 gkg, 48
0.343 g/kg, 4=W 0.658 g/kg, AHLIT 29.04 g/kg. ik
IKAF SRR 819, FE % HE R 300 000 H/hm?,
1.2 REigit

RIS VEHEME A AIEIE % 2 R HE )y =X
2K, RILEE 4 K-, AE 3t 8 MbHE. HEE
T 24K W (HEZKHERE . IR EE 3 ~ 5 cm K
2, WORAT 1 WK, W, (R, A INEE T
KIZ)e RIBIBEZE 4 PIKF: Ny(REANE) . Ny(ifi N
150 kg/hm®, AERFRIRZE A 100%). No(ii N
150 kg/hm?®, NEELH IR Z A 80%+A HLA GEH)20%) |
N;(ii N 5 150 kg/hm®, AEARL A R & 60%+A HLARGE
H)40%). IR X BT, LI h E X,
RILZZE R X, /NXEEX)ER 20 m®, TR 3K,
FRIFHIAE M 16.7 cm x 20 cm, AL FEBEHAD S
P,0s5 90 kg/hm?, K,0O 180 kg/hm?, EALNIRZE(E N
46%)FIZEME (& N 4.60%, P,052.48%, K,0 1.40%),
TR T B MR S5 (2 P,Os 12%), 41 I P 48465 (& K,0
60%) . FAE Yt 4% ZEE &2, BRAEVE IR —
UCHERE A, BPARVESEAE « 3 BEAC=1 : 1 . 43/hIX
PAHERRME , BRI 55, B KR, |
(RS A0, Rt il Ry v s 3 1Y A
1.3 H#@mIEESNE
3.1 mRORARE ESBERIOR FECE A
Jreity) . ZEREI . SRR LA GRS, SR AT EHE
G E AL LI-6400 G4 5E 2R G0 & i Ak
o WE KR FOGE RS EIETERE Y . Tx . T
KRS, B 9:00—12:00, HFEAMREIER 2
MR, BERRE S 3 K, BOLP A IZ R A I R
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1.3.2  KFEEA I E I 2 1)fiFf FR 34 J5E i (NR) I
PRI o FEOKFE G o> BE] | 2R | Sefil | ZLaul,
53 ) B ARG P I 00 2R AR S 1 T 2 B A
N s OBGE 5 TR Fhedth, B br AT
G, URARCT, AN H R, 12 2 h,
BUBFEA, M1, —20 C %% 30 min, BUHFE
A, UEARI T QEEMYEEEL: BRI 0.5 g BERE, BTRF
Tk, BORE M 1 ml BB, DB,
M T e 04, 164 °C. 4000 r/min FE5.L 10 min,
T R B0 R R R O ;. W RN IR AR
(0.1 mol/L KNO;z . 1%V/V TN EE) IR 2% rh i
(0.1 mol/L) 9 ml, Hrr—45 37 RIfiN 1 ml =5 L2(30%)
YEXTRR A A P R B A, HEM A TTERER,
BAREE T 30 C KEALARIE 30 min, 435000 1 ml
ZHRLR(B0%); @FE 2 min, SRIF TR W 2 ml,
4 ml BRGRH . 4 ml ZBARIH, B EEE
30 min, 7E 540 mm &b Fb (@5 RS 1

) AR A BTG PR . B SEER 0.6 ml
IR £R 2 22 wP (0.25 mol/L, pH 7.0). 0.4 ml ATP-Na
W (30 mol/L, pH 7.0). 0.4 ml 734 MR &N % T
(0.30 mol/L, pH 7.0). 0.2 ml MgSO, ¥ (0.5 mol/L).
PEBOR 1.2 ml, SVIRAE 25 C/KIBH AR 5 min
Ja, A 0.2 ml #REE G R, EHES 15 min
JE I 0.8 ml FRE FeCls it 1k v . IR
BT 4000 r/min BOHLFEL 15 min, & FIETR
£ 540 nm AbRIERE . —A> GS TR SUNZ
R AT, BOSETE A 15 min PIAEALTE A 1 umol
YA R NG TR T R, RS Mk A v AR
TR 15 min 19 50 B R] P G (B O A8 Ak
133 AR RS SOk ARt R
WAb)E . RHf 2% Skalar 23 &) 42 P~ (4 Skalar San™ i
SEF A E R R i, R AR R

FAUEIZ U I ZR(NUE, %)= (it 0 X H, 345
SNl 2R DX R A )/ R A < 1005

ANEA: BRI R (NPE, kg/kg)= (MR X A&
AN it R DR A ™ o )/t 2R DX b R R AN it
R R A )

RN AR (NAE, kg/kg)= (i & X FG 47
AN it & X R A 7 ) < 1000/t i 5

AR LE 77 J1(PFP, kg/kg) = iti & X A 48 77 &
x 1000/l A ;

RIS B NHD=RERL R &bk S
134 KFE&SREAME KRR A /NX A
60 FHITR AR, MRYET I FOHE U 7L B/ N X 3
BCEARERMER S ST B A EREL ., SRS, 455

RIMTRE, K/DNXAAWAME, 1Lk,
1.4 HIREAESSH

K H] Microsoft Excel 2019 #4474 /0 #r
SPSS 22.0 LR AT )7 22000, LSD L4728 5%
PR

2 HEREHWN

2.1 EREXFEVIRREKEEENEMm
VR B R AT ML A e i i 3 R e K R P R (R
1o B IRUL, 5 WiHE, W= T 4.07%. i
FHRNE I 3G 7=, b 3R] 7 B RAK R Ns>No>N >
No, N3. Noo Ny 2ol No 357 28.32%. 25.52%.
18.88%, ¥RFIRE/KF, H N3, No 5 N, Z[HHy2E
SRR KT, Ul A PR AR A L EE
A DMK = e . MOKAER ARG, F i
WN;(7.42 thm?), F=EHEARAYRE WiN(5.51 tthm®), M
FEE A H FORE , ANFERKIEAET, KRS TR E
LRI ARRE . TN W, 754 SRR R 2 -
P KUEME W, 2, H2ER B3, (AgssR Tk
FA TR o it P U A 5 188 A R R R Aok,
B, demTRE, BB ERmAEIR, MEE N4k
MEART, 455080 66.47%, WAMAM 7.40%; 4
H 20% A LA, 25908 AR 3.09%; 4
F40% BHILEBRES, HWARE ETHT 2.97%.
2.2 EHERFEVREREKE A E R
220 FEEEHR AR 2 PRTLIE MR
R BRI 2 5P R R 1E 7.65 ~ 12.59 mmol/(m*-s)
T TR N, AT S5 R 8 B B e 1 M 7 Ok
W, [HZE SRR T W, BLAESrBE 255 R 22 57
E, HERMERABE . VEELHEAEE, HALA
Jil 2 No ZE I H0R 5y, HAE /P BE 2 55l 2 R W 3,
TEERI T AN E . AL IE DL N, 2518 3%
L Ny efl, H7E B E 2 R o, Frl
W 22 5N B, UL A LA AR5 %
MR DOKEEAEARE, MIrEE 258,
5 A PR ] 22 s R R A A b 2 R S 2 R, AR
DL WoN, Z& B R, L W N, =A%, BIAE 1B
BEARAE T, it A=A RIE A (i aE 25 19 1 38R
222 JEEHEHR HEWE AL AT ML B it b 25 5%
M KA A FIEHA G A, ek 3 v, Rk
819 HLA HARTEA [FAE T W 2 e G R r#a
2RI BN IR  VEWE XA RIS G R A
FRW, AEHNE LA W, lEEEREEE T
Wio ANFEEEAE T, A a0 (o B -2 7
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F1 EREXFANNBERE KA 819 =8 K=MK

Table 1 Effects of irrigation mode and combined application of organic fertilizer on yields and its components of Zhuliangyou 819

Qb A3 FEE(10%hm?) BEFERIAR 4553 (%) T-HiE(g) FE e (Vhm?)  SChRf=HE (t/hm?)
W Ny 247.42 d 123.87 d 76.04 b 25.71 ab 5.98d 551e
WiN; 328.50 a 127.53 ¢ 67.80 d 25.63 ab 7.28 b 6.63 ¢
WiN, 315.52a 124.27d 72.19 ¢ 25.72 ab 7.28 b 7.11b
WiN; 296.31 be 120.89 ¢ 80.03 a 25.89a 7.42 ab 7.25 ab
W,N, 282.36 ¢ 127.77 ¢ 71.70 ¢ 25.27b 6.54 ¢ 5.94d
W,N, 324.61a 140.38 a 65.15¢ 25.45 ab 7.55 ab 6.98 b
W,N, 311.14 ab 133.84 b 69.37d 25.72 ab 7.43 ab 7.25 ab
W2N; 313.31 ab 129.05 ¢ 73.66 ¢ 25.50 ab 7.59a 742 a
w
N ns ns
WxN ns ns ns ns

e FSVEAR NG AR 2R A 0] 22 57 1 25 (P<0.05); * Al ** ZpRIFR/RFEMIA P<0.05 Fl P<0.01 12K, ns FmikA w3

i TR,

*2 EREXFAVEEEX R 819 FHBERMF
i) (mmol/(m>-s))
Table 2  Effects of irrigation mode and combined application of
organic fertilizer on transpiration rates of Zhuliangyou 819

*3 EREXMBYAEREXRAL 819 X EKMF
M8 (umol/(m*-s))
Table 3  Effects of irrigation mode and combined application of
organic fertilizer on photosynthetic rates of Zhuliangyou 819

b3 YEEE AR FrRE SR
WiN, 8.89¢ 7.65f 9.13 e 7.16a
WiN, 1143 b 10.18 be 10.48 cd 729 a
WiN, 10.72 ¢ 9.29d 11.53 abc 6.95a
W N3 9.51d 8.49¢ 10.52 cd 7.18 a
W:Ng 9.47 de 8.48 ¢ 9.69 de 6.72a
W2N; 12.59 a 11.57 a 1248 a 728 a
W,N, 11.50b 10.39b 11.16 be 6.76 a
W;N3 10.54 ¢ 9.78 ¢ 11.80 ab 7.04 a
W o o o ns
N " - ns ns
WxN : ” ns ns

Eﬁ)%%f)ﬁlﬂﬂ&iiﬂ N >N>>N3>Ng, Eiﬁ)ﬁ/ﬁﬁ(%ig/ -
HERINFRIMAEH No>N>N>Ng, N3o N, 5 Ny

Ny 3, BERWERREE . LIOBE ],

N, G A RLF] 20.85 wmol/(m*s), o Ny, Ns,

No 7 3E i 4.41%., 19.55%., 17.53%, AbFE N; 5
No =5 A2, A A 3R] 22 7 2%

223 SALRE BRDLHEEE ORRELLI AL
SN R s HGE 4). ARIFEMAAZ ],
AT AL B 34 R TR T W KT K R TR
Wi, TESMEERT . 2Pl SRRERTRIESRIN, WL iR
LB W, 235 6.71%.23.78%.2.53%.2.50%.
Wit AL KT, IS BERA 25 SR, AN () Ak 34 )

i SYEEE AR FrRE KM
WiN, 1590 ¢ 17.47d 14.54 ¢ 13.47b
WiN, 19.84 b 20.17 be 16.78 be 15.00 ab
WiN, 18.63 ¢ 18.97 cd 17.91 ab 15.23 ab
WiN; 16.77d 17.90d 19.38 a 15.64 ab
W,Ny 19.59b 20.58 abc 19.13 a 16.31a
W2N, 21.87a 2253 a 1547 ¢ 16.05 a
W:,N, 2131 a 21.68 ab 19.29 a 15.88 a
W;N3 18.12 ¢ 20.67 abc 18.45 ab 16.88 a

W o o s

N " ns ns ns
WxN ” : ns ns

FES, ERMERARE . DOKAEIERE, AN
I A AL B AR LORRE WoN R, T WNG i
AN, HEABWZEREE, FUARE.

224 fflE) CO ¥k MR 5 AIAEM, SR
MalE] CO, MEFEAERT 3 AW FA R e, MifEdER Il
MK, XAl RE SRR IR HR T REA . 15
PR ey =02 B), 2SR R CO, MR EE X5 A
THHENE W, KRTFH/KHERE W,, /rEEl . 228l 5%
FEIUPRNVESI . W, (BfIE] CO, MREELL W 430l &
3.61%. 3.01%. 4.49%. 1.54%. MA[E]jit & 4k 3k
F, Ml CO, WRIERAH B, HEAEES. N
KAEAERE, HEHEML WoN; K, N
319.59 pmol/mol, W,N; /)y, K 304.81pmol/mol,

Z 5B E TR WoN 5K, A 315.31 pmol/mol,
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F4 EWEXFENREREN KT 819 SALTENR
1 (mol/(m*s))
Table 4 Effects of irrigation mode and combined application of
organic fertilizer on stomatal conductance of Zhuliangyou 819

x5 EREAFBNBEIEX KL 819 BEE CO, KE
B4 %2 i (wumol/mol)
Table 5 Effects of irrigation mode and combined application of organic
fertilizer on intercellular CO, concentrations of Zhuliangyou 819

b3 SYEE AT FrHE MR Ab 3 SYEEE AT FrRE XM
WiN, 1.32d 141d 0.67b 1.11a WiN, 305.25¢ 305.88 bc  304.64 be 327.88b
WiN; 1.65 ab 1.79 ¢ 0.86 a 1.24a WiN, 30481 ¢ 306.85bc  305.72bc  334.00 ab
WiN, 1.50 be 1.68 ¢ 0.80 ab 121a WiN, 306.35 be 304.52 ¢ 303.70 ¢ 334.25 ab
WiN; 148 ¢ 1.69 ¢ 0.82 ab 123 a WiN; 309.36 abc  304.28 ¢ 305.31bc  333.08 ab
W:N, 1.40 cd 1.60 cd 0.68 b 1.17a W:N, 31523 abc 31499 a 317.84 ab 338.98 a
W2N; 1.80a 242 a 0.86 a 1.25a W2N, 317.47 ab 31524a 31443 abc 33942a
W;,N, 1.64 ab 2.08b 0.88 a 121 a W>oN, 317.70 a 312.70 ab 321.25a 335.93 ab
W;Nj3 1.53 be 2.04b 0.83 ab 1.28 a W>N; 319.59 a 31531 a 320.63 a 335.35ab

w ’ - ns ns w ns ns ns ns

N ’ : ns ns N ns ns ns ns
WxN ns ns ns ns WxN ns ns ns ns

W N3 f/IN, M 304.28 pmol/mol, 245 3% 7R
HILL WoN, 6K, o 321.25 pumol/mol, W/ N, 5/,
7 303.70 umol/mol, 25583 ISR b 3 m] 2%
SRR E BLIME CO, MBI 25 ok IR TR
W=, it AL BT M R) CO, ¥R B A B B 5
2.3 EBREXNAEYIEE KX KRB IT R EEF

AR E K EERN

I 6 AT, HEERR X A HUAE B it S 25 i 7K
FEEAS T) Fsf U9 ) i T s D P 9% 1 o 7 S ) B A =X
T, FEOYEEM . ZRREMY . SRR, ERM, w2 W
W1 235300 19.14%., 14.25%. 20.59%. 30.83%.
MR FRE , N>N>N>Noo, MWKEBAERE,
MR H R WLNSWINSWLN>W N> WoN>
WiN3>W,Ne>W Noo 7EZ2FE WoN, Z50F T BEREHEN
i, 58T 10.77 pg/(gh).

SRR A S 2L, AN [R) Ak B RE 52 i 2K ARG AS R e
WA R R A B A0 15 1, (EAE S REIDA 21 i
(F# 6). WEMHZKE, E& M ETIA RS
BRI Wy KT Wy, TESrBER . 228 5
FEI . VESRIN, W, b W ARSI 12.79% . 20.76%
3.92%. 16.63%. MiEALIKFE, LIFFHELIRE],
Ny 7351 No Ny N3 38 63.59% . 13.33% . 27.64%;
MOKBEEAERE, i 3 DB EEE WN>
W N >W,N,>W, N>W,N3>W N3>W,Ne>W N,,  HAb
P2 AR B E o B 25 5 o 2 DUk, TR
it U AT ) B8 e 48 Sk e 5 ity 0 1 L U o
DA AN RE AR A 2 R & U 1 R 4
117 A WL RUIE AR Ak 2 SR U)o 2 B T e 5 ol it 1
PEA R

Fo6 ERMEXFMBHBEKEIT KM 819 M F HERIE [RESFN A DB S HBETE 1E AT #2180 (ng/(g-h))
Table 6 Effects of irrigation mode and combined application of organic fertilizer on leaf nitrate reductase and glutamine synthetase activities of
Zhuliangyou 819

b3 TR i Al A A BN R
I BRI AHEM FREM TEH M I BRI T FrREH R

WiN, 3420 6.77 ¢ 4.50d 3621 ¢ 59.65f 106.44 d 84.03 f
WiN, 472 a 95b 6.18 abc 5.44 be 72.85b 105.10 b 179.45 a 131.75 be
WiN, 358D 8.57¢ 5.17 cd 445d 62.47 be 84.63 cd 157.41b 127.32 cd
WiN; 3.62b 7.14 de 4.55d 54.85 cd 74.24 ¢ 143.18 ¢ 119.11d
W:N, 3490 7.88 cd 5.38 bed 449d 50.52d 77.57 de 116.64 d 9595 e
W2N, 52la 10.77 a 7.31a 6.64 a 85.14a 126.05 a 185.49 a 154.64 a
W:,N, 3.73b 9.48b 6.51 ab 579b 64.69 be 101.58 b 164.62 b 148.61 a
W>N; 4.31 ab 8.42¢ 5.41 bed 4.65 cd 54.98 cd 85.65¢ 142.75 ¢ 139.88 b

N o . «
WxN ns ns : . ns :
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2.4 EFREKXMEVIEGEEXERBRIEN AR

g

7 ATLE M, AFEFERET, ZIERIR
FHZ . AR . BRI R . A A
FEI R ARAEBERI —E 2 5. IR W, Y
AT IR 2 JNEAR 2R R B i A ™ 1388
TE KR i, 1 RUIE A BRI SRR . DAt 2Rk 2
KE, BIEBMOR R | BRI RN i 2E
7= IR No>N>N AE RIS 2, N; ol 78.52%,
LU NG 11 27.01% 5 ZAEAR 2= FIH 2 N3 2 9.77 kg/kg,
Ho Ny i 15.62%; BARAWAE ™ 1, N; 2k 46.91 kg/kg,
b Ny mi 15.62%. ZUIEA: BEA) 2000 W G AH 2
N >N>N;, N, K 70.45 kg/kg, H N;mH 14.64%,
MOKEEAERE, WoN5 BRI ISR ZF ZE A
SRR E, 08 78.64% . 10.37 kg/kg; AbRE
WiN; 09 U8 s A= 77 ) FVE IS AR A8 Rl i, 43 90l A
46.98% . 0.79; i ZUAE A HUF] FHR I LA HE WN, fi
W, N 72.86 kg/kg.

F7 EBREXIANBEEN KRR 819 RARH AXM
AL
Table 7 Effects of irrigation mode and combined application of
organic fertilizer on nitrogen utilization efficiencies of
Zhuliangyou 819
Qb NUE NPE NAE PFP NHI
(%) (kgkg) (kgkg)  (kelke)

WiN, 70.20 ¢ 72.86 a 8.01c 4259 ¢ 0.77 a

WiN, 7294bc  57.94b 9.40abc 46.65a 0.76 a
WiN; 7841a 5585b 9.18abc 4698 a 0.79 a
W,N;  72.82bc  68.03a 890bc  39.66d 0.79 a
W,N,  7559ab  57.51b  9.73ab  46.05b 0.77 a
W,N; 78.64a  55.77b 10.37a 46.85a 0.76 a
w ’ ns ” ” ns
N « . . - ns
WxN ns ns ns ’ ns

3. AEEREXMEVLEERSKETE

EEF=EMR

A 1] R S 1 RS D kPR AT AL AC X 7K e 7 e B
HCH R A o A A BRI A AR AR PO B
B b IR AL AC AT HLAE BC A 5 P B R 3 K A o
JE TP SRR R AR, T RESR e e B3 T
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