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£ %87 (Flav) 15, F&. 25F%&E. ROFAAKXRFERRLREF 0% R, [£R] 4% FtH Chl = NBI {435
M3 R E 9 IE KM 51K, Flav AR R Z SR ML, TRELEfREFHHEF @ TH Chl, NBI #= Flav {4
(P<0.01) , 12t MO I LZFREE (P>0.05) » MAEXRAEEIK, HHE > ERBHREHEK,
% 3% : CF & >CRUL 43 >CRU2 432 >CRU3 432 >CK., #8 R EMIKT B4 E 22 m% K35, CRUL &
R ER . 5 CRUL Ak, CF AR LALE*FR2FHALSARS T 5.18%F 24.26%, 127 sk e
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ARG A E A RRIFE G KF, RS A A& E S CK,CRU2 & 24+ CRU3 4321 2] £ 4 £ 5 (P<0.05) ;
556 M #5# k% CRUL, CRU2 A= CRU3 432 4aLk, CF A4 KZR G EH 2.79%~5.02%, 35 K5 F) B ik E 2

BE A A 2.33%~11.58%,
F A B R — AN AT 0 5 R R
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P 2RI F D FR B T5 Ye f s B9, BRI, SRS
£ H T 26 1 A AR A X i R K R R
A= B A R 10, M b b3 R R 2
MR EEE T, R BRI B B R, 4
J7 L e R R R E TR A 2 B A
MK, HERfER 24, FemK, sEDLSeB/EY A K
[ g Szt eI ™2, Dualex AX/E A —Fhifls VR
ToA A I 52 VR Fr 4325 (ChD | B 21 (Flav
FENKTEED FEFEEE (NBD I TH, &

I EIREMR RN, CAETK. DRES/EDR
g AR T NI, )k Dt g e,
HEEARA LG, SRR R TR D E IR
=M AN SPAD 1, 43 AR 5.94%. 9.04%7 5.55%,
HiER AL 20% A 52m A diE A . #FFLR B,
RN AT m SR s B R R R F
Kb, 4Rl 8.35%. 26.75%71 39.56%1,
T3 ML 5 VB0 5o Ao A I T 4 8 S AR KA A A
PrE, NS RRIEAE i 900 kg/hm? (i HE KT
(NNCRER S s NN VISR S-S0 ) N
Liu Z:0O05F 5 6 0, 58 MR AR L, PR R R
K R KRR 2k . SR, il R
JREXT AT &5 T EYI A RIS WidE AR . KR
RA AR L= . OIS ] H Al E A4k
BIF % 3 A rh AR 42 R AR 4 7 R DO A 4R s R e
F 272, TR EYIRE AR, K4 R e
BELWiiERR (Chl. Flav A1 NBI) 20 HIHF 77 6 W,
R, MAERERIREAESER DR E KR H
LE SN NPT TE Y T A Sl €Y NIPS
) A ASHE AT AR, R IR IR R A
LB R LR ER R ISR o8 K E . FEKE,
KR R BARAEF= 77, BERLR 2R FI 4 5
XK ISR, DA B - o XA R S i 2 P R
RS — AR S

1 MR5REE
1.1 I XHER

WIGT 2018 4 510 F 76 P 58 i i /K9] B 2]
B (39°57'N, 111°39'E) BT, ZHb X A MR 1T
REWE TR X, S b 95% 0 |, iR 1374 m.
HEEERIR 7. °C, =10 CHUE 2 370 'C, LEM
140 d, 4F F a9 2 914 h, 45 F 55k XUt EliL 19 d,
RS 570.6 Kifem?, TR 3.94, 4E7E Kk & 2 577
mm, £ [F7K & 365 mm, fRoK 3 EEFE 79 H,
FEIUNE, &I iR TR KR RS
{2t R 3 o R B 45 1, 0~60 cm iR TEY

8

TR N 1.44 glem®, HIEEKE N 22.3% (R
) o &1 0~20 cm L JE AR . 2B
A%, CIN. AR E. ERAH =R pH E9 58
10.8 g/kg. 0.83 g/kg. 13.17. 7.2 mg/kg. 121.5 mg/kg
A1 7.96. MK 1 050, 1—6 HBERKEWDN, &KH
KEHNTLAMmM, 7 HFKES S 160.1 mm, Z )50
IKEE A P B
k1 2018 FiXBlsEKE
Table 1 Rainfall at the test site in 2018

A 1 2 3 4 5 6 7 8 9

f/K&E/Mmm 5 0 104 318 714 71 1601 843 315

1.2 I

KRHAKE/NXIRE, ik 5 MhE. SN
CK: X, AHEfE; CF. MR KAH, HigE%
M ROAE ST 46T, 40%0 200 kg/hm?; CRUL: %
BeJREALTE, HEA RN CF 90%, 4H%( 180 kg/hm?;
CRU2: ##ReIRFEAHE, % &4 CF80%, 4li% 160
kg/hm?®; CRU3: 3FEJREALHE, % &N CF 70%,
2% 140 kglhm?. HR4RE 24 M AT 25 AL FERE AL (P,0s)
FIFIAE (K,0) P& 318 120 A1 150 kg/hm?s %
FEFIRZ (N46%, W5 EHIFAIS R T IE A R
AT FERRE (5 N445%, B8UE W19 90 d,
TR ERBAARATD , BEICH L BERRES (P,0s
12%) , HIEFRERET (K,050%) , & . e
A AEREFIT St

K AaRYLX H %, B0 3 IRESR, /N
XA 40 m* (5 mx8 m) , F/NXZ a2 m R
PATRRIT, R0 B E 5 m % RS, X
BB FH (7 22 F TR DS R KB I AR i ok« ik 4%
By “OE 15T RA R AE BRI
Fisl, 289 70 cm, 520 cm, ZEHIFE 10 cm /M,
JEIBE 40 cm, BEZEIEFD 2 4T, FE RIS A 51 947 FRihm?,
&R 10~15 cm, B%ZE 5 A 11 H#M, 9 A 17 H
WOk, B HRG 1 A, FrEAR s 5 ik
X, £V ) AR 50 cm AR AT — BN 3 mm
MsKAL, BTN TBEAZ, BMRNE, 5
G WY ZEVAATANIBATI Y, R P 5, 75 L i
FAAHA-557™, B 1R KRR BRI K 73 0k o 306 b 2
A 2 —Ff, A4 F AT
1.3 MEmMB X%

D MR EFRESWHEARIE: K Dualex-4 & ¥
WrHe BN EAL (Force-A, Orsay, ¥E[E) , fEL4%E
0% INSE N 7N GP by g ial- RS VNG v A=
AREHEMMEIE 10 £, T 4 08:30—11:30 Ij5E 3
ECINCRE i B EAT I i 3R AE (ChD  ZBA



INVBIR 25 R IRFON FAE D8 R KoK A BRI R

(EZHKIEN Flav) MECPETEE (NBD o BT
R EERTEA) Dualex {H 5 Fr 2 ByE 2 A 5 2E 1
FHOCAE, T AR AR =48 B e O RR e v B3R TR
Dualex BRI,

2) 7 S A WORFT AR /N X BEHLEX 15 #R2% Fh
HHAFE REFE) , sk, KEr
P bR KZ & 150 g L E. WPy, RER
FHIUAT  RBATHUREIN 3 2B Eh 4% 2 S~ SO S R ) 4%
AN IS

3) KM E: SERERMRTASORE 7
FEASNXBEHLIEE 3 5, BUFE ST 2 #Rzi|], FHE
7 3 cm #4500 2 K4 0~100 em 20 HIERE S,
82 20 cm, K52 3 M EFHE S 3 NBEE,
K F T FR BT VAN E RIS K

4) ZBUHEMER T WA R 248 i 22 55 3w 1
PR, Rl TR S AR B R NME (RS B
PN GBI FUG /= BB ZE A, RSNk ALT
BRARM LIRS Wi Hrf, BRI T
BN, BEBHHEAM N TATFLIA RN RS A
TNMPERN) 5 5780 BN IERIS T S H] 2
Hh T AP AR BT SNSRI (MU REAE 40 TG,
JRE& 1.8 Ju/kg, 1B K & 3.2 Ji/kg, FREREF 2.7 JU/Kg,
RS 0.62 yu/kg, A THK 100 70) o S AP HE
A5 T G EI LR ZNTH CPIMH% 0.8 70) «
1.4 ITEAN

1) TRk

SWS(mm)=SWC(%)>pb(g/cm’)>xH(mm), (1)
A SWS NHIERKE (mm) ; pb AEIETA
FiE (glem® ; H NEERE (mm) .
2 {EVIFEKE
ET=P+ASWS+I+K+D, 2
X ET AEWAE HFKE (mm) 5 P ATEDAE
FIBOKE (mm) ; ASWS JufEp3E R 115K
B 5UGAHIRErKERZE (mm) 5 | AE B BOE
W (mm)  GZRKH A E TR EARER, v
O s KAEFHBI T /KA E (mm)  GZE
HH R /K PRTE 20 m BAR, AT AL R /KRG = 0);
D NRZBIRE (mm) (EE N LM E L KK,
AR IZBIRERN 0 .
3) IKAFI &
WUE=Y/ET, (3
XA WUE EMI/K 3R 2R (kg/ Chm? mm) )
Y JfEYIE & (kg/hm?) ; ET NVEIFEKE (mm) .
4) BHEM AT
NPFP=Y/N, (4)
K NPFP AZEME WA 71 (kglkg) 5 Y AltEAE%

TR VEI P B (kg/hm?) s N O Ui E & Ckg/hm?) .
5) REALA 2R
AE= (Y-Yy) IF, (5)
s AE NIERIR 2220 (kglkg) 5 Y AHEAE A
TEVIR R (kghm®) 5 Yo AARHEREAAE R 1EYI)
P (kg/hm?®) 5 FAERIAIFESS  (N. P,0s AT K,0)
IENE (kg/hm?)
6) AEALTTHREE
FCR= (Y-Yy) /Y>100%, (6)
Xrf: FCRONAERITTRAR (%) 5 Y AMEALS I F1E
P (kghm?®) 5 Yo AANTERE S T VeI P &
(kg/hm®)
15 HiENIE
i FH Excel 2007 #RA4F df E AT Ab BRI 2 [, R
F SAS 9.0 BEAT 7 24041 (P<<0.05) M AHFAES T

2 BERE 5

2.1 FREIAIEST D ZEMH Chly Flav & NBI &/
A

2 WA A EAEEE T 4 Chl, Flav &
NBI [ AFE. 3K 2 %0, ANFAEEIEERMEE
HE W/ Chl . (P<<0.01) , {HfiZ&UIEEAN
AFEWMNEEZERARE (P>0.05) o ASFEALEEHE
M Chl B R A B B HEEIZHT R % HAPEZE R
LI, CF ALFEFN CRUL AbFEM: A Chi {515 &
FEETAMAE CK, CF 4AFEFEE T CRU2 AbFEAN
CRU3 Ab#H; HRZERAH, &htftabsint f Chl {E3
BEETAMAE CK, CRUL 4 ¥ i 2 5 T CF. CRU2
AEERAT CRU3 Ab3; JEMAR S, HhtifEib B fr
Chl ¥ EFE T AL CK, {H CRUL kb3 & &
F CRU3 b3, PR EFI, & AE T4 E
A Chl {E.EAFBI N CRUL 4bFE>CF 4P >CRU2
Ab B >CRU3 b3 >CK, 4314 31.05.30.30.28.48.
26.06 fl1 25.88.

M 2 AT LLE H, AN [t U A0 AR A R
WA Flav {8 (P<<0.01) , {Hii&AE&EA1EF K
HAEZRARE (P>005) . M4 Flav 265 i %
SR TAR R AR BREETERUH, UF CF A3y
CK M J7 Flav {f % 7 .35 , AR B 5 Flav {H35 5
CK ZRARE; YR AW, #4a8irt Flav {H1
5 CK ZR B3 e 8, S48t 5 Flav {H1)
5 CK ZR® 3, CFAb#5 CRU3 4bHE[EIM A Flav
HERALZFHEZE ST CRUL A3 A CRU2 4bHH .
SPEPEAE R, SAE SR EN R Flav EA8 404
Iy CK>CRUS3 4b ¥ >CRU2 4b ¥ >CRU1 Ab¥ >
CF Ab¥E, 4374 1.78. 156, 1.47. 1.45 F1.40.
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%2 FRARTB4%ETH Chl. NBI 4= Flav {569 1L FHER 2 7R AT A1, AR it ZUIE AR & 1 53 5
Table 2 The variation of leaf Chl, NBI and Flav M H NBI fH (P<<0.01) , {HjtEAE=A4E T HEH
value under different treatments EERALE (P>0.05) . M NBI {EFEHZ =R

BERE I JCORRN HEK RN A RS, AR B N DAEAE CK M A
CK 20574257c  2218#.17d  20.27+1.15b NBI {EHA. FRZEH M 2E i K, CF A3
CF 36.144273a 280741680  26.69+158 NBI {5, 3 & T CRU2 4 ¥, CRU3 4LFEFI CK;
CRUL  34.474048ab  30.78+l66a  27.89#3.02a Wizl K, CFANEIMH ) NBI il S, 25T
chi  CRU2  3L38217bc  27.28#15%c  26794.47a  CRU2. CRU3 AbHLFI CK; JEMAL 2RI, #AbEEmt
CRU3 31.00+2.31bc 25.0940.95¢ 22.09+3.18b NBI 1Eig5%%$ CK, ﬁlﬁ CF. CRU1 ﬂ&n CRU2 ﬁfi

HIE () ] ” ] A 22 A AN 03 o PR B I, 5 CKHEL, CF,
M) ' " ' CRUL. CRU2 FI CRU3 4b¥itf+ NBI {4 5l
> : NS : 60.31%. 48.98%. 38.64%71 21.63%.
CK 1.50+40.02a 1.89+40.06a 1.9640.06a 29 KE%E@X#E}%%F%&*@&%E"]%?HW
CF 1.2540.23b 1.3840.08¢c 1.58+0.08b

* 3 AAFMRE N SR E 8 KA R
CRU2  131004ab  15320.06b 1.5740.07¢ 2ft. BARAULIEFT, 8L bhen ST,
Flav CRU3 1.3340.08ab 1.6340.08b 1.7240.10b 5 CRAILL, P ACTLRpRE B A0 2 5« [,
— ) - BE i LR PG, DR E PR R, &b
W (S) . o ) FPRE T E)EE ST CK, CF ACH k2 i & 3%
xS ) NS ] w1 T CRU3 4b3, {55 CRUL b #EAI CRU2 Ab#E [ 2
CK 200242.04c  11.9020.73d  10.4620.65b SR . R E R CRUL AbH R (93.63%) H.
CF 207145602 21.00#1.87a  17.231.13a 5 CKAFE R E M7 R . CF AL B K A 4 5 39.83%,
CRUL  25.8342.06ab  10.2042.00b  18.01+2.88a CRU2 AR ZERRAN 29.54%, H CF 4ty
CRU2  23.853062bc  17.81#197bc  17.1020.99a CRU2 Ab¥f 2% %5, CK. CRU1 Il CRUS3 A4bF 15 5

NBI CRUs  23244158bc 15464050  12.8540.97 CF AbHE TR 3 2 = o 7= bl 5 it 25 i ) B T A .

CRU1 1.2940.09ab 1.51+40.08bc 1.5540.08¢c

HaAE (F) - = - H B ESEE ST CK. S5EBKE (CRUL.
I (S) - ~ : CRU2 f CRU3 4b¥) AbBEAALL, CF 43~ it
F>s - NS - &N 5.18%~17.17%. 5 CK Ak, CF. CRUL.
VE AR ERER R A 2 RA 005 %K. =Fonte 0014k  CRU2 Fl CRU3 AR =& 73 Jll 44 0 94.31%..84.74%.
T LEREE, NSERERANEE. TH. 72.73%F11 65.83%.

% 3 FARAXKETLHAEZEAMARBRFH T
Table 3 The variation of tuberyield and yield components of potato under different treatments

17 SRR YHUA BRI it kg A% REHI% PR (thm?)

CK 3.1440.06a 0.3740.02c 85.0144.00b 33.3343.61ab 19.14+0.82c

CF 4.40+1.04a 0.7740.11a 87.54+1.51ab 39.8345.3% 37.19+1.32a

CRU1 4.1740.57a 0.6520.07ab 93.63+2.31a 31.9943.99ab 35.36+1.97ab

CRU2 4.1040.44a 0.6440.03ab 90.2245.64ab 29.5445.91b 33.06+1.14ab

CRU3 3.7740.90a 0.6240.09b 84.3245.49b 37.0345.60ab 31.74+3.20b
2.3 FEAMEN Ik SR 20 BAEKFEMLE, 5 CKAALLL, CF. CRUL. CRU2

AR 15 0~60 em Lokt A CRUS AL EICAE ) il 4.92, 175, 363
NZE 4 FTom . M AT LB L, B /E B e e, A1 1.27 mm. JEfE (CF. CRUL. CRU2 fI CRU3 4t
EA TR R R IR R <N e FR) 0-60em RRERUE KR LT AL CK. CF 4
fhiash, BB RLE KR, 5 CK My, ECPEIRIOKE (2072 mm) B & TERKER
CF. CRUL. CRU2 fil CRUS 4b#I75 0~20 cm 1:j24y ~ (CRUL. CRU2 fil CRU3 L) .

I 7.20%, -7.26%. -4.39%71-25.52%, 20~40cm 24 ANEISCHESS TIRAEKE KK R FHAERAFM
+EH 6.50%. -2.91%. 7.72%71-8.07%, 40~60 cm 5 NAFHRATE T s TR R AIK
+ 2N 30.30%. 14.38%. 15.78%F1 4.48%. Py AT AIFIRCRER . FR 5 W, AR AEH 3% 0~100

10
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cm LEVEHE N FEKE BA AR BEE A
/D H A PEFE K Bk, (B AR TE W E =
Horh CF Ab3E i) - 438 FE /K 2 5, 0 393.98 mm, CK
FEKE RN 372.14 mm. 538K &K (CRUL. CRU2
Al CRU3 4bFE) AbFEAIEL, CF AbFE A 3EkE/K B HIE
N 2.79%~5.02%. 5 CK #ftk, CF. CRU1. CRU2
A1 CRU3 Ab 3 I HE7K 2 79 il 472 751 5.87%+2.99%-.2.12%
H10.80%. MK S ATLAE H, BEH b & ks> % b2
KRR PR, CK K 7 R R B T3

fiAbFE, CF ALFEA CRUL AbF/K 7 F FRCR TG B2
5, BB EET CRU3 KSR HKZE. 5
R JR %R (CRUL. CRU2 #1 CRU3 AbHE) AbHEAHLE,
CF AbBH 7K 53 F R S8 =i N 2.33%~11.58% . CF
ABER 7K 40 R 2% A 5 94.40 kg/ (hm” mm) , CK
(17K 43 F) FH 2% Ik A 51.45 kg/ (hm?mm) . 5
CK #itt, CF. CRU1. CRU2 fil CRU3 AbFE i 7K 4
I 2% 4y il $8 5 83.48% . 79.30% . 69.10% Al
64.43%.

k4 TRAEEAF A 0~60cm LEKE

Table 4 The variation of soil water storage under different treatments at 0~60 cm soil layer mm
+Fiem b3 i ey ] P EN PN ] TEA AR I B

CK 15.44+1.26b 32.37+2.30a 11.79+1.32b 12.0340.82b 26.20=40.46¢

CF 17.8542.59ab 34.7043.36a 17.33+1.54a 15.37+1.69ab 32.254.44ab

0~20 CRU1 19.0243.22ab 30.0245.16ab 16.1740.37a 13.79+3.05ab 31.27+44.69b
CRU2 22.1843.47a 30.9541.97a 15.90+1.27a 16.26+1.26a 34.0741.72a

CRU3 14.9930.88b 24.1142.54b 15.9542.57a 14.62+1.99ab 28.2320.47bc

CK 25.88+1.66a 34.3241.48ab 24,0546 14.11+.06b 33.9624.19a

CF 27.2743.92a 36.5544.23a 31.0642.26a 16.89+1.84ab 32.580.50a

20~40 CRU1 22.6244.5% 33.3242.53ab 21.5844.01b 17.80=1.85ab 37.19+1.47a
CRU2 28.6643.73a 36.97+1.60a 25.49+1.78b 19.54+42.40a 36.6342.26a

CRU3 22.34#43.51a 31.55+1.84b 30.44+1.96a 17.7243.08ab 35.5443.05a

CK 28.37+1.79bc 34.85%2.20c 29.48+2.85b 19.9840.6%b 29.1442.23c

CF 34.7844.33a 45.41+ 46a 35.67+.42a 25.10+1.3% 43.0440.94a

40~60 CRU1 27.61+1.42c 39.86+1.18b 29.87+2.61b 22.29+42.56ab 35.84+1.04b
CRU2 32.7620.78ab 40.3540.71b 28.2622.04b 23.34%3.17ab 35.01+2.19b

CRU3 28.972.17bc 36.4140.73c 31.84+1.74ab 21.59+1.80ab 36.7243.78b

%5 RREAET LRAKERKS A R HETR
Table5 The variation of water consumption and water

use efficiency of potato under different treatments

AbF ET/mm WUE/ (kg hm?mm™)
CK 372.14+1.66a 51.45+1.59d
CF 393.9848.82a 94.40%2.12a
CRU1 383.2844.66a 92.25+.12ab
CRU2 380.04+1.82a 87.0042.74bc
CRU3 375.1348.75a 84.60+1.97c

25 FEEMNEHERERES . BRKRZFIA
WEFREA IR

A7) it 8 A B SR S 2 7= 0 RERR A 25 ) FH %
AR TR 4138 6 Ffin. 3R 6 AlAl, & A E
BRAREIE w2 77 1380, CRU3 AbFR& w7 f1 8
= (226.68 kglkg) , 3T CF 4b#E, {HE CRUL
ALFRFN CRU2 Ab B AL 2 [H) 22 7 AN B3 o %A SUAE
PR JRBN: CRU3 4b¥E>CRU2 4bFE>CRUL Ab
H>CF 4b¥. H¥RJRE (CRULl. CRU2 A1 CRU3
LOFRD AMFEARLL, CF AbFREUIEfm A o AR fE
5.33%~17.96%. & AbFE[A] R AR 22 AR I o W3 %

5, CRU3 Ab3 IR} A 741 F &5 5 fiK 9 30.71 kg/kg,
CF Kb REARL A& 201 F 0% = 9 38.40 kglkg. CF 4k
HALRI ST R B & T CRU3 AbHE, 5 CRUL AbHE AN
CRU2 AbHEAIJTE 3% 22 5%, CRU3 AbFEAEARL b1 ik % i
fikA 39.30%.
%6 FRAIART L%ERIehE >,
e AR 5 2 & Fm e R T dK 09 T AL
Table 6 The variation of fertilizer use efficiency of

potato under different treatments

S NPFP/ (kg kg™ AE/ (kg kg™ FCR/%
CK
CF 185.96 b 38.40a 48.39a
CRU1 196.43ab 36.03a 45.61 ab
CRU2 206.65ab 32.37a 42.08 ab
CRU3 226.68a 30.71a 39.30b
2.6 KX

- Chl. NBI Al Flav 55 5% 2 /= & (R A K
RUWRT Fm. NR T aJLLEH, PRI, Pz
R IARGE R AR BT - Flav {34577 & 8 2 7
Ko PG R HIREM AL R BAM i NBHE S 7~ & 2
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TEAH R BREZETE R BREENE K AE R AR 2 M
ChIME 578 2 IEAH IR I R BB I, # - Chl,
NBI A1 Flav fE5 7 S A Tiek AR R =
TERGY, BT Flav . SATS, ) NBI A Flav
S SREEM RN T ChE 5 SR 2k
P, NBIAE A Flav {8 5 e B8 2 7= B 1078 180K
% 7 »t A Chl. NBI#= Flav i b = =948 X%
Table 7 Correlation among leaf Chl, NBI and Flav and yield

i 4 chl NBI Flav
PR G D 0.812 0.875 -0.998**
PR G2ED 0.868 0.949* -0.976**
WRRZR (2R 0.850 0.887* -0.957*

2.7 FEREBETERELFAEAT

ANEiE AR N DR E LT RG HT WAR 8. H
2 8 WA, AN [Alit & b #E (CF. CRU1. CRU2 11 CRU3
ARFED AL R S NEL CK 380 T 4 313, 4 824.4 681
F4 537 o, REDHHRANELE CF AHAT CRUL &b
RN, MY R PR E R AR KRR O T
WA« ANFMEAE (CF. CRU1. CRU2 1 CRU3
AEE) AEEERE T HAL CK 43 a3 in T 94.26%.
84.68%. 72.70%71 65.76%, (UL AHR HtE D T
10 125. 8 145, 6455 15535 Jo/hm?, M2
FERR T LRENET = EM SRENN. NF
W24 0.8 Ju/kg, FEERH/NEEZRE T RS
Frr . PL CF AFAN CRUL ARG AR Fe T«

%8 TRARTLAEZFHENTL
Table 8 The variation of economic benefits of potato

under different treatments

WE BN GEhm® PR Gehm® o Gt hm?)
CK - 15316
CF 4313 29753 10 121
CRU1 4824 28 285 8145
CRU2 4681 26 451 6 455
CRU3 4537 25 388 5535
3 it it

TR Fr Ra 8 TR ARDL S « JE35t b bRk 1

REMS SN SR AV A AR M 3R ORI, WA
BT R T AR E B S AT TR IIEY
- NBI EEARSLEY Chl {EER Flav {E A8 S 4F 3 pF-Ali 1
PR EE TR, [, A NBI E AR R

BAEMERFRDL, Inom Al R BRI 5 G

AR AR RN, RZBE RSB K,
Chl {EA1 NBI Fifi % it %0 FOFEA T sk D a3, Flav
{5 B it R B AR T 9 0, 55 CF ARERAA L, CRUL
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ALFR - Chl. NBI F1 Flav {ES LR FHER . Y
Chl F1 Dualex fE[A] B A #5535 AH 1, BRI 1 S
R EE TR, oLt ek, FSHR
= N, SPAD fH#11 Dualex {E 355 T KAEME & A 2%
FHOG, AT DME NS PSR 5 FoKE AR A 2 T A .
ARIG LG RRK T, B M 5 Chle NBI 1 Flav
B5 =S AR T 2T U By A SR . it
Jr Chl 1 NBI AHLE, WA Flav {E7EASFAE & i 1A
e i B mAE e, A FEBE ARG I A B
I . kA4S R W], Dualex Al
SPAD/Dualex i 5 T AK¥fHi & A AHCPERS LT SPAD
B5 FERNFRCER A M, H5AWE 745 RARL.

RN IR0 B HCE RS | DI AR
DRSS G AR s, ERSRRR 2 N TR AR
P RENERE 75 7E A SR A = v R TH AR ) 2 22
PeT HEAEBOR A A . FMB IR gk SRR, 22
PR R B D 20%REMs 443 7 B AN PRI, 2
ERJEFRI R 2.26%~12.69%. XI| &,
PR N 20%) FH - A on H D B s 2 i i
BEEENIERE, HERREUNAZE, RS
BN & IRt A AH L2 i = 1 22.43%H1 13.71%.
ARG ST R W, TS it S B X o s %
EE BN RN R, H2 IR EEE NS
s, HPERIETE 7.88%~14.92%. kkZR]
TR, i SRR SR ZE AT R &R
P i R AT R L TR M A AR, L EL R A e A 1
8 715 kg/hm?, 4EY A1 40 11 955 Jo/hm?®. BG4 5
FW, WRJEZE (CRUL. CRU2 Al CRU3 4bFE) 4b
HE£SEAE (CP) AFEALL, 8= 5l K
T 4.92%.11.11%F1 14.65%, £ 55303543 b 1976,
3666 A1 4 586 su/hm?, HLFE#E 208 R 5 H B b 5%
AN 2 RS MR 6, 501 KR 7
FEERANE . FHIEF N Ot R IR 20T PAREK A
REFI I ], AT S SR 2 A KATHIL A A 2, %
M SR, X BREEER—E MmN, @
A6 77 T 1 IX A K A 1) A R R 7K 43 1 M BR il
BRIREBRNELERN R, —ERE R SREAK
FIF= Y B PRI I8 PR 32 518 IR 3 DL — 2 LR
MR RE AR T SR EAK e n, Hig—ek
FEWD TGN, PR PR ZR 0 AN 5 5 38 R 2 e Lk
B AR

FE7K 3 LA L3R TORE I T 5 T RARLIX, $2
E KR R A BER O EE bR, #ge
WF 722, R 100600 it b4 A (A PR 22765 B it 2
BRESE S T KR BRSO BHRA K
R BRI, HEAER KN g R
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KW, CRU3 Kb38 & 3 M2k 7= 77 5 e (226.68 kglkg)
BT CF A, {25 CRUL 4FEFI CRU2 AbFE ik
PR N S ) W SV E S E SOPRTE S
5, CRU3 AbHE AER AR 71 FH 2403 B¢ ik 30.71 kg/kg,
CRUL Ab3EAEEHR 2 F H AR AAERL DTk 2K T CF
AhEE, HZERAEE, TR SRR R A i E UK
T4 CF it A&, RSP HREE S
fES AR S A RS R R 2 A0 2R, B 5 R b ) = fk
W, HIEAR TR 8 KR it B S 5E
FKAAFAEZE A R, PR IR R B IE 75 33— D 50
Wit AR FIH R g K E R TR TR
X R R BRI B ARz —. ABEFEERE, A
JIE (CF. CRUL. CRU2 il CRU3) ALEEX} 0~60 cm
+Z K ER L T AR CK, H CF 42
S5 R K B (29.72 mm) BB TR IR &

(CRUL. CRU2 fil CRU3 AbF) Abs, A&
FLRW, B AT AR E R, ST KA R R
K, AR PRSI R AL, IR R BT K
FFRLEESR 2 S 7K 3R] FH 2 R RE I 7K 3G 7= A 45
BE IR . SR EBIRT A T R R 2R R RUIE S
TEERK. BFHEERERNE S, KU
REWK, 78, FKE MK EFEF (WPE) 1
Ko EE PG RN, BIREZRE T DR EN
WUE, Jifi JEALHE WUE LA AR AL BEER = T 62.1%,
H A& R AbEE R WUE 2 Al i 3, (Ht AL EE OPT
T FP HRJAE CK AHELHFEM /K TCH R X . A
IS 45 AT B ALE 18, Bl 45 it 280 B R /K 23 )
RAFEKERE, HRIN CF 43 >CRUL 4b3E>
CRU2 #:3¥ >CRU3 4t ¥ >CK.

4 45 ip

1) W5 NBI I Flav i 788 28 [ oK 3 5 s Fioll 7=
. M NBI A Chi {f B A it 5505 1 PR T PR, 1
M Flav & R R MBI A, CF ARER
CRU1 4bFEEHF NBI AT Chl ffli%s, HM A Flav
HBAK.

2) BERA R, BREE. S5 FE
IKE KK R AR, (AR R WA= 3. 5
R R %R (CRUL. CRU2 1 CRU3 AbHE) AbHAHLE,
CF KbHEF=8 . G5 MK o R AR 5
5.18%~17.17%. 24.26%~82.85%H1 2.33%~11.58%,
BEMAET IEIKT 5.33%~17.96%. Zia%)E,
FEL GTPE K R HBCRH, CF AbBEn] 4
TE R L R AR X BAE RO X 278 IR SR E S
B i A A AR
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and apparent budget of soil nitrogen under different types of nitrogen

The Effects of Controlled-release of Urea on Yield and Water
Use Efficiency of Rain-fed Potato

SUN Mengyuan, LIU Jinghui’, MI Junzhen, ZAHNG Lanying, WANG Ying
(Agricultural College, Inner Mongolia Agricultural University, Huhhot 010019, China)

Abstract: [Background] Drought and low nitrogen use efficiency are double whammy of developing sustainable
agriculture in many countries in semi-arid areas that face increased land degradation and climate change. [Objective]
This paper is to investigate the effects of controlled-release of urea on nitrogen form in soil, as well as yield,
economic benefit, nitrogen partial productivity and water use efficiency of rain-fed potato, in attempts to provide
guidance for improving fertilization management in loess hilly-gully region. [Method] The experiment was
conducted in a field, and it compared the impact of common urea application (CF) and the controlled-release of urea
(CRU) on yield, chlorophyll (Chl), flavonols (Flav), nitrogen balance index (NBI), nitrogen partial productivity and
water use efficiency of the potato. The amount of urea used in the conventional application was 200 kg N/hm? (CF),
and those used in the controlled-release were 10% (CRU1), 20% (CRU2) 30% (CRU3) of that used in CF,
respectively. The control was non-fertilization (CK). [ Result] With nitrogen application increasing, the Chl and NBI
content in the leaves increased whereas the Flav decreased. Growth stage and the amount of nitrogen application
both affected the Chl, NBI and Flav at significant level (P<0.01). However, the interactive effects of fertilization and
growth stage were not significant (P>0.05). Both NBI and Flav were highly correlated with the yield during the tuber
expansion stage. Reducing nitrogen application led to a decrease in tuber yield and economic benefit, and the
reduction in economic benefit was ranked in the order of CF>CRU1>CRU2>CRU3>CK. The yields of potato in
CRU2 and CRU3 were 88.90% and 85.33% of that in CF, respectively. Compared to CRU1, CF increased the tuber
yield and economic benefit by 5.18% and 24.26% respectively, but it reduced the marketable potato rate and nitrogen
partial productivity by 6.50% and 5.33% respectively. Reducing nitrogen application resulted in a decrease in water
consumption and water use efficiency. CF increased water consumption and improved water use efficiency significantly
(P<0.05) compared to CRU2 and CRUS3, but insignificantly compared to CRU1 (P>0.05). [ Conclusion] Our results
showed that compared to CRU1, CRU2, CRU3 and CF increased water consumption by 2.79%~5.02%, and water use
efficiency by 2.33%~11.58% respectively. They are thus optimal urea applications to improve both potato yield and
water use efficiency, while in the meantime increased the economic benefit in the loess hilly-gully region we studied.
Key words: Nitrogen application; controlled-releasing urea; potato yield; water use efficiency; nitrogen partial
productivity; economic benefit
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