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Effects of controlled-release compounded fertilizer on potato yield,
soil nitrate-N content and nitrogen use efficiency
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Abstract; To explore a new way for development potato in arid hill drought regions of Qinghai Province, a
field experiment was conducted to assess the effects of controlled-release compounded fertilizer on potato yield, soil
nitrate-N content, soil nitrate-N accumulation and nitrogen use efficiency under plastic film mulching condition. The
results showed that the highest potato yield was 47 240 kg - hm™ in 1 050 kg - hm™ controlled-release compounded
fertilizer (RZ70) treatment. Comparing to farmer’ s conventional fertilization (NXG) treatment, the potato yield of
RZ70 was increased 2 175 kg + hm™, and the increasing rate was 4.83%. Comparing to special potato fertilizer
(MZY) treatment, the potato yield was increased 5 085 kg - hm™, and the increasing rate was 12.06%. From
seedling to mature stage of potato, soil nitrate-N content in depth of 0~ 100 cm increased significantly under farm-
er’ s conventional fertilization ( NXG) treatment and special potato fertilizer (MZY ) treatment, whereas, soil

nitrate-N content in depth of 0~100 ¢cm decreased significantly under 1 050 kg - hm™ controlled-release compoun-
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ded fertilizer (RZ70) treatment. Soil nitrate-N content in depth of 0~ 100 cm trended as increasing first,then de-
creasing in the growing season. Nitrate-N content presented a peak in the resettling stage, and mainly concentrated
in depth of 20~40 c¢m. With the growth and development of potato, the difference of soil nitrate-N content in depth
of 0~100 cm gradually reduced and stabilized to a minimum level in mature stage. Soil nitrate-N accumulation in
depth of 0~100 cm showed a decreasing trend in the growing season under farmer conventional fertilization ( NXG)
treatment. The changes of soil nitrate-N accumulation in depth of 0~ 100 ¢m was similar to soil nitrate-N content,
except in farmer conventional fertilization ( NXG) treatment. The highest nitrogen use efficiency was 53.70% in
1 050 kg - hm™ controlled-release compounded fertilizer ( RZ70) treatment. It increased 3.38% ~40.85% and
5.01% ~33.25% respectively, comparing to farmer conventional fertilization ( NXG) and special potato fertilizer

(MZY) treatment. The findings provide a theoretical basis for rational application of controlled-release compounded

fertilizer in potato planting of Qinghai province.

Keywords: controlled-release compounded fertilizer; potato; yield; nitrate-N content; NUE
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Table 1  Chemical properties of the field
FHHLF/ (g ke) &N/ (g-kg') &P/(g-kg') &K/ (g-kg™') Bfit N/(mg - kg™') B P/ (mg - kg™') 3% K/ (mg - kg™") n
Organic matter Total N Total P Total K Available N Available P Available K P
14.42 1.23 1.99 22.78 133 22.4 107 8.10
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Table 2 Fertilization scheme of different treatment

4[5 8 Pure nutrient dosage/ (kg « hm™)

Ab P

Treatment

13

AN GRA
Available N Controlled-release N

5

Total N

JEK S/ (kg - hm™2)

P,0; K,0 Fertilizer rate

NXG 192 192 0

JRZ Urea 300 kg - hm ™ 2RI — 4k
Diammonium phosphate 300 kg + hm™
HLBEREN Potassium sulfate 150 kg + hm™

138 75

MZY 120 120 0

JRZ Urea 172 kg - hm 2R — 4%
Diammonium phosphate 228 kg + hm™
IR Potassium sulfate 150 kg - hm™2

105 75

HN50 120 88.5 31.5

JRZ Urea 172 kg - hm 28R 8%
Diammonium phosphate 228 kg - hm™2
FilR4R Potassium sulfate 150 kg - hm™2

105 75

HN70 168 123.9 44.1

JR# Urea 240 kg + hm 2B R 4%
Diammonium phosphate 320 kg - hm™2
BLARET Potassium sulfate 210 kg + hm ™2

147 105

RZ30 72 58.95 13.05

JR 2% Urea 103 kg - hm 2 W R — %
Diammonium phosphate 137 kg + hm™
FREREN Potassium sulfate 90 kg + hm™

63 45

RZ50 120 98.25 21.75

JRZ Urea 172 kg - hm 2Bl — %%
Diammonium phosphate228 kg + hm™
FREREN Potassium sulfate 150 kg + hm™>

105 75

RZ70 168 137.55 30.45

JRZ Urea 240 kg - hm 2R — 4%
Diammonium phosphate 320 kg + hm™
RIREH Potassium sulfate 210 kg - hm™2

147 105

CK 0 0 0

0 0 0
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Fig.1 Effects of different fertilization treatments on potato yield
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Fig.3 NO;-N content in 0~ 100 cm soil layers under same treatment of potato



555 3]

5K FEAE SRS IRAC R Eh A T i | R A A A i S IS A AR 5 127

T, DA EFY 0~100 cm £ 2SR S
EYRFIHEAR, BT 2 FX R (CK) 42 A
HN70 Zb3f , B4 2 A FH 1 0~ 100 em 45 )2 M
BRSREHING IR G5 i8R & e Al
RRIAH BT — AN gAE, H FEE T 20~40 em +
2. W NXG MZY FH BB IRIEALHE, v] L)
SR PLTE B S AN A AR5, NXG F MZY A3 T iy 4%
AR RS TR IR, R4 7
20~40 cm )2,

3T —AEFE T 0~ 100 em 4% 1 2 AUl A A28
AE AT H1,0~20,20~40,40~60,60 ~80 cm F1 80 ~ 100
em TERZI0 ZREIRIEAH T HIEWSA S &
PR T H B AL B UL 0] RZ70 2% B¢ 52 TR A A 381 P ARG
TR BT K i A R T Y KR, i —
Ao b TR R EE R, RS A T R
TR, HESRENERKAET,0~100 cm £+
JESAS RS 2 TR W N, 2 e TR ITRE
AR, [FFEBHT B SRR R K R B X g
AHA R, PSS JA T ARWHEFER
24 ARELEFNSHREARETH 0~100 cm =

BHEEEZRENTM

M2 3 AT LLE AR 0~100 em )2
RN FUMERARREY R ES TEH
XHHRARBE(CK) , 25 X RRALEE T D AR
H10~100 em 2 A% B A 2 B R AN
s N 363.02 kg -+ hm 4] 379.68 kg -
hm ™ B2 AN K, R BRI AL (NXG ) 4b
R, A A EF Y 0~100 cm H)2HS A R
TR EIREAR AR B, 534 it R AT R 2 R R it
Matde, DA PSS A ZRELmIrE., K
T (NXG) |, Sh88 55 iy i 101 3 AT AR 0 ~
100 em + 2 AR BBUE 21 A, i R
IR TF AL S5 WA 0~ 100 ecm T2

AR BB BRI 0~ 100 cm
TR EEER BB RREE, 5 0~
100 em + 2R S AL — 3, FEE K HHE
WR DR AR N A E W, 58 A A F AR R
i BPUR N DA I A KRR, hR 3 i
ATLAE Y BR T 28 X B AL (CK) , RZ70 AL FE T [A]
—AEBEM0~100 em 2SR RHEH KT HE
GEBR L AFTR AT RESE RZ70 BRI S A A
$1 75 AR AH DT TE 5 42 2 o R0 A g VR WAL R o U
DT IHERAEAF )RR,
2.5 ARLENRERAEAZI

R 4 Tl DUE ARG S BT 2R H
REFH K, NXG 4B R, ZACH H R A%, N
12.85% ;RZ70 Zb 3L F , FACH H HE e, i 8 T
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Table 3 NO;-N accumulation at 0~ 100 cm soil layers under different growth stages of potato

T 455 A

Flowering stage

Potato stage

Mature stage

il Hity ZikySil
Treatment Seedling stage Resettling stage
NXG 721.72+12.26 a 689.72+14.27 a
MZY 702.98+10.90 a 709.64+19.62 a
HN50 595.70+13.91 ¢ 664.30+23.58 ab
HN70 642.96+9.23 b 670.00+£12.08 a
RZ30 553.72+9.70 d 591.18+22.84 ¢
RZ50 548.70+14.47 d 609.64+25.48 be
RZ70 519.46+17.10 d 567.26+16.63 ¢
CK 363.02+12.04 e 368.71+16.07 d

615.80+19.65 a
602.52+11.62 a
541.14+30.21 b
622.40+22.13 a
625.68+18.67 a
575.62£10.11 ab
540.92+23.10 b
376.84+25.03 ¢

606.20+25.81 a
573.98+22.98 ab
525.62+15.14 b
551.80+19.88 b
538.80+14.72 b
549.36+10.38 b
459.54+18.39 ¢
401.32+8.32 d

569.46+18.08 a
563.54+17.49 a
512.84+15.07 be
491.20+10.23 cd
475.38+4.48 cd
550.10+17.90 ab
457.26+7.82 d
379.68+11.24 e

T R — 3 EUH G A R NS FREROR AL BRIAE P<0.05 KV-22 5% 3%

Note: Values followed by different small letters within each column are significant between different treatments at P<0.05 level.
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Table 4 Effects of different treatment on nitrogen use efficiency of potato
WA (kg hm?)  EEWNCR (kg hm?)  RUBAGER/e v DUBIRAN % BT %
Treatment Nitrogen rate Nitrogen absorption NUE Increasmg.amount Incrcaslng'amoum
compare with NXG compare with MZY
CK 0 170.80 - - -
NXG 192 195.47 12.85 - =7.60
MZY 120 195.34 20.45 7.60 -
HN50 120 201.57 25.64 12.79 5.19
HN70 168 198.07 16.23 3.38 -4.22
RZ30 72 189.13 25.46 12.61 5.01
RZ50 120 220.24 41.20 28.35 20.75
RZ70 168 261.02 53.70 40.85 33.25

IR it FH 55 H R IE 25 7% 43 o P AR T ) B8 B 2
BRI} 7 L UM AR X 35 581 kg « hm™2, 347
RN 30.36%, A ST KB, T+ B R AL
PP B ZE S5 22 1) b 0 T R it S Ak S 2 2
28.68% , AMWFIEWAUE] T X — i, AHFIE KB,
RZ70 AP T4 B = m ¥y v T HCE AL B, Ry 47 240
kg - hm™ B NXG AbHIEEF= 2 175 kg - hm ™  di PR
H 4.83% ;558 MZY AbFEEE = 5 085 kg » hm™> 77K
H12.06% ., VLA, & B FH 22 B SR IR T, X E
B e AR B TR R AR HELE
e R R AT R T 4 PR
TRAEREXT TR 7™ hE By s, 25 R 3% W 28 B 2 IR B 7E
R T IR A AR 2 s i T X b R ks e 45 B
BEKRMEN, 5@ IRE M, 2R IR RE % P
PHFR SRR o] B B A L SRR KW 4,
AR A RS DRI S, AR A, %
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SEEMARSTEWRTHELH, BTEAX
PR (CK) ZbHAT HN70 Ab 3 | Th4A Sk A~ = 1 0~
100 cm #% + )2 A AR & 8 2 53 5 BRAR A R
TSRS AR BB T — 0, 548
TE20~40 cm )2 ULH, X ER S BT, — 7 T ]
PR T AR K 0 SC T AR I 2 )5 S8
AV R TR B AR MR 5 55— 5 T B R
B2, FEE S AW R, Bk, o620 W i %
JESEBR AL RE 1R SRS 6 R K R, A Bt
JEwt, E—2EUlBH | 9% R S TR A 1 it FH RIS T 8
R W T W P R A AR A
AF)ZEEHE(40 em DIF) U S A ZBL &S THA
AEFNHS, #5245 0 DA 0 B R R it
13T #F5E , 45 R WATE 145 0~ 80 em 4%+ J2 it 4%
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