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Abstract: A field experiment was conducted to study the effects of different nitrogen (N) fertilizer rates on growth, yield and
economic benefit of winter potato with drip irrigation under mulch and to put forward the appropriate rate of N fertilizer in winter
potato production. The results showed that under the condition of drip irrigation under mulch, with the increase of N application rate,
the growth period of potato was prolonged while the leaf area index of potato and the number of tubers per plant, potato weight per
plant and tuber yield increased first and then decreased, all of which were the highest at N application rate of 345 kg/hm?, and the plant
height and large tuber weight were both higher than those of other treatments. The emergence rate of potato changed little when N
application rate ranged from 0-420 kg/hm?, while the emergence rate and tuber yield of potato decreased significantly when N
application rate reached 495 kg/hm?. Benefit and net income of N application, input-output ratio and agronomic efficiency of N
fertilizer increased with the increase of N application rate in the range of 195-345 kg/hm?, but decreased gradually when nitrogen
application rate was beyond 345 kg/hm?, and reached the lowest when N application rate was 495 kg/hm?. Quadratic polynomial model

showed that the maximum yield of N application rate and economic optimum nitrogen application rate were 341.7 kg/hm? and 327.1
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kg/hm?, respectively, and showed no significant difference. Therefore, under the condition of the experiment, the suitable application

rate of nitrogen fertilizer for winter potato should be controlled within 270-327.1 kg/hm? for the higher yield and economic benefit.

Key words: Winter potato; Drip irrigation under mulch; Nitrogen fertilizer rate; Yield; Economic benefit
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Table 1 Effect of nitrogen application rate on period of potato growth

szl BWAWI-A)  WEBOI-H)  SEBJI-H)  BEBJI-H)  BEWJI-R) AH )
No 12-29 2-21 3-14 4-6 5-16 84
Nios 12-29 2-22 3-14 4-7 5-19 86
Na7o 12-29 2-22 3-16 4-8 5-20 87
Niss 12-29 2-21 3-14 4-8 5-20 88
Nuzo 12-29 2-21 3-14 4-9 5-20 88
Nuos 12-29 2-22 3-15 4-9 5-22 89
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ﬁ%ﬁ%‘f@—‘ﬁ%—‘@ E‘J“S”ﬂiﬁﬁ% s Etlj mie17~314d Fig. 1 Effect of Nitrogen application rate on potato emergence rate
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Fig. 2 Effect of Nitrogen application rate on potato plant height
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Fig. 3 Effect of Nitrogen application rate on potato leaves SPAD
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Table 2 Effect of nitrogen application rate on leaf area index of

potato
JUBL] S KA
23d 51d 66 d 83d

No 0.10 aA 0.85 aA 0.80 cA 0.73 bA
Nios 0.16 aA 1.56 aA 1.00 bcA 0.88 bA
Na7o 0.17 aA 1.49 aA 2.17 abA 1.43 abA
Niss 0.32 aA 1.64 aA 2.44 aA 2.10 aA
Nuzo 0.28 aA 1.30 aA 2.21 abA 1.80 abA
Nuos 0.31 aA 0.89 aA 1.24 abcA 1.15 abA

F: FIER/NG AR R R AP 225755 P<0.05 B35
K, KEFHARRERERE P<0.01 BEFKFE, TR,
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Table 3  Effect of nitrogen application rate on tuber yield and yield factor of potato

DUELIN 7 Vi i BARREE  HMRETE KRE (150 g) (75~ 150 g) NE(<T5 g) AR FyMRER
(kg/hm?) B (8 AL FH(g) A ERE M R (8 (%)
No 46 893.2 cB 5.1cA 755.0 cB 2.2bA 568.8 cB 1.2abA 1242bB 1.6aA 62.0aA 1489aA 91.8aA
Nis 51186.4bcAB  52bcA  831.0bcAB 2.5abA  648.4abcAB  1.1bA 1224bB 1.6aA 60.1aA 160.7aA 92.8aA
Ny 54962.4abA  55abcA  8852abA  2.4abA  629.0bcAB  15aA 177.6aA 15aA 78.6aA 16l.4aA 912aA
Nius 58 420.1 aA 6.0 aA 940.6 aA 2.7 aA 727.0 aA 1.2abA 138.6bB 2.0aA 75.0aA 158.2aA 92.0aA
Nuo 54 461.9 abA 5.9 abA 883.9 abA 2.6 aA 677.7abAB  1.2abA 129.0bB 2.0aA 77.1aA 151.0aA 91.3aA
Niys 527159bAB  S5.4abcA 866.3 abAB 2.7 aA 673.6 abAB  1.2abA 136.5bB 1.5aA 56.1aA 159.9aA 93.5aA
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e 5 AT 24.58%, A% Niyos AbHHL IR ZEHE 7 14.13%;
T Nuzo F1 Nuos AL EE 751 HE Naas KEBE & T F% 6.78%
F19.76%, Naos Ab ™ 3 o W FH — 1k 2230 A e Al
R R S AR TIE RBE 4), FE
RN 2 — SR, AATE A S A AU, i
RA R BGT BEIAR T m 7, BN TRy =
-0.078N2+53.315N+46 250.5, R = 0.778, HiZ i
AT, YA RN 341.7 kg/hm? B Th44 B 25 P ik
FNHE B K AH 55 359.3 kg/hm?, PR Hf e 72 it &L
B0 341.7 kg/hm?; Fi¢ 2017 4524 Hi 4 TR 71 4
EMHE 2.0 J/kg, BAE 4.56 JU/kg HHE, 15 L5
LR ARl 327.1 kg/hm?, AT R &k
553443 kg/hm?, X5 mE o mAAHZEAK, MiEA
DU Eb i e P R SRR AR T 4.27% 0 X R TR 2 A
20t Bt U N AN RE AR AR i e i, T HLA B
FEAREAEE A, REZTRkE .
27 RIEAEXNSHREEFUENFIG

ANEHEXN DR ERFUBR T LR EE W
(G2 4)o AN it U8 o 340 Bl R0 P et A 18 in 5
HENNG FRAG, YITE Naas A0 FE T IAKAH, Nios AbBE
iKf/IME, H Nass AbBEE Nios | Nuos b3 25 575K g 3

KV, HHABAEEZE AN 2 s RUIEHR AR ZEH] &
ARS8 N T2 20 HE I, Naas A0 2 A OIS A AR AL
Nios. Nogo ZbFRAT FrHE N, (H AL i (it U8 4 5 3K
AL = T HABAL B, 35 21 516.4 TC/hm?, 43Jj1
F Nios. Naqo ZbFEES 178.8%. 44.1%, H Niss 5 Nyos
Qb3 25 5 2 it Ui R 5 345 kg/hm? 5 il LSS
B FRAK, Naos AL FEAY R NEH A 2 2 S 8Uit A 2 A
5 Nags A0 HR 8 ZEFRAR . UL $ L (VCR)Y IR 243003
(AB) Y5 BRI I 5 B 3G e 3 S BRI, 7E Nas
AP A B B RAE, {H Nios ~ Nugo A3 [H] JC I 5 25 57,
1M Naos AbBHEL Nags A0BRIE E NFE . Ui & it A
JIEFT I 2 4 v Eh RS S e AN, MY A Ak ss ,
it it AEHE I TSR, R R Tl A A
N, NIRRT 25580 PRI A 23003

65 000 ,
. y=-0.078x" +53.315x+46 250.5
g L R*=0.778 3
£ 60000 .
on
2 55000
I}
50 000 *
= 4
X 45000 F
NI
40 000 . . . . . .
0 100 200 300 400 500 600

RALHE (kg/hm®)

B4 REAENDRERE=BOTM
Fig. 4 Effect of Nitrogen application rate on potato tuber yield
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Table 4 Effect of nitrogen application rate on economic benefit of potato

AR HEAAON (kg/hm?) GRS CTMY)  FERACThmY) AL CE/hm?) AL OTT) AR E AR (ke/ke)
No - - - - - -

Nios 4293.1 bA 8 586.3 bA 869.0 7717.3 bA 9.9 abA 22.0 abA

Naro 8 069.2 abA 16 138.3 abA 12033 14 935.1 abA 13.4 abA 29.9 abA

Nius 11526.9 aA 23053.9 aA 15375 21516.4 aA 15.0 aA 33.4aA

Nizo 7568.7 abA 15 137.4 abA 1871.7 13 265.7 abA 8.1 abA 18 .0 abA

Nyos 5822.7bA 11 645.4 bA 2206.0 9439.4 bA 53bA 11.8bA

T AR M S E TR A% 2.0 T0/ke; JREFMAK 2.05 TT/kg, Praliky 4.56 To/ke.
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IS Naas PR RE =5 B 8 A A2
TR S T R 5 A R 448 o B e B R
RS Ak R A, T R0 P X S 4% S e 25 i A o B
SPAD {HFZMAER, HIEMZE 0~ 270 kg/hm? B} fifi
RIE R RS IE N, 28 s, SPAD fEA
SRAEMRIE ., X 5HETARPF A A, A
— 7 A BB S A TR A R IR A iy, FRRATAE
BLE RO BURAT G s 55— AT g 5 A BFR
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ZEHELLI A - UL XTI T R A Ch % 3™ B N U Ak R ) 31

ANBEA BRI AN ER A DT, #EK 1800 ~
2100 m3/hm?, Jifi%l 250 ~ 280 kg/hm? HERTS LA
B4 7= E R K R DM I P2 R0 . AT R B, RUIE
SRR IV 7K R A4 S AR RS IR, UK
5378 AL SR 5 ) h 8 B EUIE W MSOR T ) R R
Z—, Bk, LRI iR 25 & S A K Y
WX KA 2K, 25 R AU 5 2 A3 R 7K 57
H, PR R EE T S B K, TR
GRAK . AMERN R, RFILUKAR B, 306
T D E - EAK . AR HRCR A RHEE L

LR R B R A H bR, 22 H
EOEFEINN , AE B HEIE 2 AR S8 B & T
gk, WNERL . SRR AFRIE R R, et
HAMEAREH B MEA S YLy R ST
L RBR R A E, AR R
Al 2 2 45 T o A2 B P A 3G, [R] sf ad dk it
RIETF AR % MY =& &35 WK
R B AU P 3G . A 25 SRR, i
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SRS AU 7= 45 L 3 B ZEUAE FH St A 38 I i 38 i
Rt 345 kg/hm? BP0 R e, Ui Rl ik
495 kg/hm? Bf 35 NI, X453 5ok A BIRFIT 45 2R
FEAR— 2 B AR 2= ) FH 202 B it I 2 X
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