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BHZ0 ~15cm 13 pH {H 7. 08, H AL 5 & 2. 46% ,
ENEHR1.08g- kg™ , &P i 1.28g kg™, 2K
H22.26¢ « kg ', BE F A 106. 2mg - kg ', AL B
70. Tmg-kg ™", AT 166. 1mg-kg ™" ; Th4% 2 i A ok 9
5 B © g —ACHR, W A R T T A L R S B A
Tl A EA ZE RN bRid IR E ( Ligfk TR 58 Bk
P2 BN 10.15% , & N 46. 4% ) BEAE i B R4S
(% P,05,=12%) , #PIE A EALER (& K,0 =60% ),
1.2 RIeigit

RIS e P45 HE 40l N 160kg - hm 2356l | A
S ERHEN (T1) \55% M +45% 1655 B (T2) M
55% HETit + 30% 155 B WIHE I + 15% 75 B35 36 7
(T3)3 Fiab 34 ; 55 4b B2 AE 55 B B i B 12 (P, 05 ) 150
kg-hm 2 FIHIAE (K,0)360 kg-hm 2/EREAL , A ALK
Wi, A EEE 3R, BEE N 1 ARIX, KE
HLIX A HEF

2013 4F 9 H AU A& . 2013 45 10 A M
EHHX, B X A 80em | T 75em 5 55m B O BE
R B FE IR A, ok DX 8 I S Rk B A i T
(SR VA= 2 T AR 52 e WA NI aba i 1 7 9 3
AT AU AR IR A B Bk R A T e
HEF 10 em, A HIRE 45 em,

2013 4F 11 J1 16 H #& Fh, #& Fh 248 4 10 77
FChm 2 BRATHE Y 25em x 40em, B X FE RN 6 7,
FERNET S BRI RN B SRS M A /NN Rl TR
ST S/ W L S 1D S 9 U 7 1 e - 1
SRIGHE TR Sem T REE AR R 0. 005mm B A4
FHHLEE RIS A X A 4 HH b AR Sh % 4, ik A %
LS RIXCAR R, Pl b AR 5 AT R, RO 1
~2 .

MR B, B E5F (2013 45 12 A 22 H)
JEMPLET (2014 4E 1 H 9 H) B e, 8 e ek
TR H SR — /N R RS R RO, SR A R AR T
TR E T 1] 25 -, i J 0 7 A e R 5
1.3 MEAHZE

hEY B K ok AR AR TR M, T 2R AR 2
(2014 43 H 4 H) WM, IR (R EZ LU L
M) (25 M R B A T BRI R A Sk
I EAE 2. Sem H45HLO0 ~ 15 em (15 ~30 cm & 30
~45 em WEERY T HER T By R PRBTED G 0H . 4 N
Fr AN = A R T b AR 2 Bt gt % AE BAF 5T T
e, HEAK,

LR+ HEAE AL ndff = (FESYCN EREE -
0.365)/JRZEH N £ E1{E

heh B aE + I Ndff (kg-hm?) = TH&H (kg-
hm ™) x HEME N EE (%) x A ndff/100

RACHR 2 (kg-hm ™*) =jifi N B (kg-hm %) -
THEASE Ndff B (kg hm 7)) — £ 38 Ndff & & (ke -
hm %)

AL N B (kg-hm ™) = T¥&E (kg-
hm ™) x FEf4E N && (%)/100

HERHA 2R OR R L3 = B85 Ndff 2 & (kg -
hm ™) /A EFUE N B (kg-hm ™*) x 100%

FIERERIR L =100% - BERHR Z R LK
(%)

FAEMR = D45 Ndff St (kg-hm ) /Jii N
M (kgehm %) x 100%

RALFRBE R = 3 Ndff S (kg-hm ™) /Jifi N &
H#(kg-hm™?) x 100%

RIEHR R = ZEPK & (kg-hm ™) /7l N B
(kg-hm™?) x 100%
1.4 HiEAIE

% ] Excel 2003 F1 SPSS 18. 0 % {4 #4753 kb 3
Gt 48T, H Duncan B8t 22 0T 2 8 Ui,

2 HERESH

2.1 AAEEARNILETYRRENZ N

R 1 WAL T T3 &30 TH R R KT
T2, {F 4 3R] B 48 25 T R SR i T R T
iR R RARE, LB A LRI 2F s
ARG
2.2 AEEERAANERERZRENTMN

FH% 2 AT A4 N LR RN T1 . T3 WK
T T2, NHEERAN T T2 BFEKT 13,04
NHERRIN TI B KT T2 T3, {HAL B[] D45 5
SN EEERES N EEEFAEE, A, A
] THAS R R N B B 2 S AN I i LA AT
BENFHZEEM N TI>TI >T2, H T3 BRI N g5
T2 (22 538 WK, T3 B2 ikl N LR 5 T1
T2 (Y22 5t i 2% 100 BH 3B it 0 I 52 g 5 % 0 6 A et
N FIWE i, Hedr T3 A7 B AR EVE
2.3 AEERARNEERERERIENZMN

HE3 nH, B8 E R LLREWRKM NG
34.38% ~ 53.14% & H Jiti FH 19 A NE, 46.86% ~
65.52% K [ AR B o T1 T2 AERL N R IE I
F/NT I N SR T3 AR N I8 R0 ok
T4 N ORIE IR, AbPEEAR A Z R LR E TN
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x1 TELEDIRETMRRER

Table 1 Dry matter accumulation of potato in different treatments /(kg-hm™?)
ps:il JENeiy i 2 nt Hezk
Treatment Total amount Roots Stalk Leaves Tuber
Tl 7 265.23aA 22.30aA 202. 20aA 1 086. 50aA 5 954. 23aA
T2 6 846.49aA 19. 62bA 188. 09bA 1 042. 70aA 5 596. 08aA
T3 7 169. 30aA 24. 10aA 194. 40abA 1 066. 90aA 5 883.90aA

T AP ARENG PR 22 7R BE K (P <0. 05) , ARRE PRFOR 27 KM B EKF (P <0. 01), T,
Note; Different small letters of the same column mean significant difference at 0. 05 level, different capital letters mean very significant difference at 0. 01

level. The same as following.

R2 FELESHRERERER

Table 2 The nitrogen accumulation of potato in different treatments /(kg-hm?)
AR Ak 3 piSy i e it Pz
Nitrogen Treatment Total amount Roots Stalk Leaves Tuber
2N T1 124.26aA 0.35aA 2.75aA 26.85aA 94.31aA
Total nitrogen T2 121.91aA 0.31bA 2.79aA 24.35bA 94.46aA
T3 120. 84aA 0.37aA 2.45bA 24.88bA 93. 14aA
AEAEN T1 60. 12abA 0.13aA 1.27aA 12.93aA 45.79bA
Fertilizer N T2 56.25bA 0.11bB 1.29aA 11.41bA 43.44bA
T3 64.00aA 0. 14aA 1.23aA 13.13aA 49.50aA

R3 TRNEBESLEBRERELLE

Table 3 The nitrogen resources proportion of potato in different treatments / %
Jel i Total amount #R Roots =X Stalk M- Leaves BLZE Tuber
QbR
Treatment AL N +HEN AEAL N +HEN AEAL N +IHEN AR N +IHEN AEAL N +HEN
Fertilizer N Soil N Fertilizer N Soil N Fertilizer N Soil N Fertilizer N Soil N Fertilizer N Soil N
T1 48. 38bA 51.62aA 37.24aA 62. 76aA 46. 05bA 53.95aA 48. 17bA 51. 83aA 48. 55bA 51.45aA
T2 46. 14cA 53. 86aA 34. 38aA 65. 62aA 46. 10bA 53.90aA 46. 87cA 53. 13aA 45.98bA 54.02aA
T3 52.95aA 47.05bA 36.39aA 63. 61aA 50.27aA 49. 73bA 52.76aA 47.24bA 53. 14aA 46. 86bA
3 MR N B SRR N CRIR R R T3 > F4 TELEIRELFEMLNIAR
T1 > T2, HANFRA] A4 22 55k B 22K - Hoph 37 AR N Table 4 The nitrogen utilization ratio of potato in
Sk tt%%fﬂjﬂ T3 ﬁ%j{ﬂ: T1.T2, j:i% N %Cﬁtlﬁ% different treatments /' %
FHN TL T2 KT T3, 1606 it I 5 i 4 LI i = i -
. . . Treatment Roots Stalk Leaves Tuber
R FEORIR, Hh T3 nTH L SR EA R EE X+
o Tl 0. 08aA 0.79aA 8. 08aA 28. 62bA
HEN BHOmFREE
" . T2 0. 07bA 0. 80aA 7. 13bA 27. 15bA
2.4 AEBEARIDILERIEHARK M ’
e N S N T3 0. 08aA 0.77aA 8.20aA 30. 94aA
HH 3% 4 WA, S A NEARL N B4 IR ok . . . .

BB R, H - T 25 FAR R A s Kb 1 ) 22 R
N FFHARZE A 25 MRORTH AR RE N ORI R R BN T1
5 T3 FASFF  HME BFERT T2, B0k N A
REBN T3 g KT 1 T2, BRAB IR NE R S5
AR R HEEXTAERE N BT, Horp T3 AR R

2.5 FAEERARIERREX RN

H# 5 Al it A P AR R N £ 35.16% ~
39. 99% Bl A W ORI ,47. 71% ~51. 78% 5% FA 1E
+ e 8. 23% ~15. 50% L HA 7 s 4 5 AERE N A
WS FIF R RN T3 > T1 > T2, i T3 5 T2 11
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PSR WEACE  IERE N Bk B sk B R RN
T3>T2 >TL,Hi 13 5 T1 A25 533k B FHKF; I
BN B AR R RN T2 > T1 > T3, Hif T3
5 T1 T2 B2 358 B EKF-, 38 T3 0l fi ik &I
WS FH AT R B 2k
2.6 ARBERART LEREHKEBHZE

M 6 AN, gt A 3P g IEEL N A 39. 00% ~
45.09% 5 BAAE O ~15cm +)2,3. 68% ~4. 45% 5% EA1E

15 ~30cm +J2,3.01% ~4.26% %% 8B 1E 30 ~45cm +
2. ULHEREAAE R IR N 4 K RAEEE
+ 2B FR A 4 57 B, A — A v e B RS B uk
il 45em 12, AN, R [FI AL BRAIEEL N 5 B2 i AR
BHAE 0 ~ 15em HJERIMHK T3 > T2 > T1, 7E 15 ~
30cm 30 ~45em HJZ2FRIK T1 > T2 > T3, kb B [E] 1) 2=
SYIA B E K, BB T3 AERE N 16 K2 sk B A
Z 0 T T2 fUk N TR 2 DIk £ .

K5 AEBER N XD

Table 5 The fate of'°N-fertilizer in different treatments

AR Uptakeby potato

TR Soil residue

HAbF S Other losses

A IS8T, o IS8T, GRS IS85, $i%H
Treatment Total amount/ o . Total amount/ Residue ratio/ Total amount/ Losses ratio/
> Utilization ratio/ % s 72
(kg-hm ™) (kg-hm %) % (kg-hm %) %
T1 60. 12abA 37.58abA 76. 34bA 47.71bA 23. 54aA 14.71aA
T2 56. 25bA 35. 16bA 78.95abA 49. 34abA 24. 806aA 15. 50aA
T3 63.99aA 39.99aA 82. 84aA 51.78aA 13. 17bB 8.23bB

®6 ARAERTIEERHNKBESS

Table 6 The"N-fertilizer residue in soil profile in different treatments

A L2 AR A Kb AR R A R
kb 5N residual amount in soil profile/ ( kg+hm ~?) 5N residual ratio in soil profile/%
Treatment
0~15cm 15 ~30cm 30 ~45¢m 0 ~15cm 15 ~30cm 30 ~45cm

T1 62.40cA 7.13aA 6.81aA 39.00cA 4.45aA 4.26aA

T2 67. 04bA 6.47bAB 5.44bB 41. 90bA 4. 04bAB 3.40bB

T3 72. 14aA 5.89¢B 4.81cB 45. 09aA 3.68cB 3.01cB
FANE 173 YEB NI AT 5 5 i B AR TR

3 AJ N N p_- ', ~ Y
3 i B WA RIS RIE 1/3 FEHRZEIE 6 it AN ]

KT B ERNEIB R I EFE AR 2, AT
FEIN g3 it AT AT LA 2 B % 3 1 o BR R e ke
ZEp IS 202 AT RTINS EE AUIE X T 44
EPCEF T 0 S0 A CnE AU B AL
(e SRR e DI N (i I [1R8° aa  T
JpHR 22 ORISR, EUIEAESLAE + B At
RBEIEHE AR B R B A1 ™ g al WL, UL
BT T AR A 7 i O JS 4 R I DR HAAR
B 2 AIBAE D 3N 5 o PRI, S 4% B A e R AR R
Jit SRR A AT S Tt 75 245 EL AR 2 PR 5, DASROR
B BE 1y e it Rk 22

TR BEXT AR W S AACIZ M . AT

THOBRERARBRD | AL, FIEIERE +
BACHE AR A DR EARZ R, X —25
AT RES HARERRE 27 B MR AL F BN TR 6,
AR5 & B, T3 AERE N FER a0 HOR B S ikl N AR
SRR T T1 T2, X 7] G & 2075 B 36 it Z I o —
AT TS B A K R R TR IR 3R
W e g P 2R A R ) £, DT fiE RN RE N ] B 25
R (H AL T N D45 S A 28 1 Xt AR N
1) Bh AT B AT

YEVI R FRIE LA KR it A IR T it A
Kot 7 s RS AR, B
FHALEWICH N A 34.38% ~53.14% K 1 24 7%
AL ,46.86% ~65.52% K A TIEFNFIE Hrph T3 7]
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W 5 A TO A5 3 1 N R TR H % X — 45 5 5 H A
ARE PSS AL B AR RS SRR AT 4 Zip

REARAEDXT 13 N A HCOmRR B2, PRI, A 7 rhon] i ik
R ZR VAR YT+ HE N A, DL SE B b
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P iRIE, E N A A RN W Y R R
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A 1200 S MO Tt A 245 SRR, 156 A 24 20 it RS T
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bk RSO 22) R A B RB AR, Uk
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A X R 2 1 R B = TN T, BRI, 53X
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SRS HTRIA T3 RIS, T2 R 2%, X—
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ORI T D A K BB R 2 HohiE A
Oy FOR A AR AL Ty b K = e o T i — 2
WFFE, AR, Y Eh RS R P RS B sl RS B + b 7 55
Fehr BT TR, ARG EAE, B, B8 T4
BT A N (I BRI E A R S R
9136 A8 L 5] s SRR sk et S A JR AR ) AT TRk — 2 1

AR R, AR A 7 ] S T R
BILHEIETY R R E 2R ARE HAE N I
WO BR B SR R W 22 5 . Horh T3 AUy
A TR DA AR N ISR [ s g
HEINAEAL N 7F £ 0 ~ 15em 25K 1
T1 T2 s 8 7 Ak N FIH S5, HARRE N #0204
%, Ik, N T MIREE Rk 35 % 18, RAEHE 55%
FEt +30% 7857 1 W + 15% 16 FLE 158 it (T3)
PRBCR AT, XA S AR AR e 4t T 2
WAKHE

Sk -

EhER  FARAS, TR, EEAS, WA Y. il A Bk - XN
[FIAC 3 22 B RUHE 25 1) B /N2 P e i s [ 0] 7K R AR R 22 4
2007,21(5) ;151 —154

HHE B XETE, RN GA , 258, XU, AS )i 2 4/
% MR L RSB [ ], K 20454 31k,2010,24(3)
113 -118

XU, B IR GE 2588 = I 4, XUAR. ANl K 1 X &
INEE TN R 25 1) e L3R PR [ 1] A E R SR
2£4,2010,16(2) ; 296 - 303

TR, A7 JEHa I 225 N 2, 2R R, A1 A, R
it & 2O 4 /N2 ) A B 2 IR R s [ )]
FEMEY R ,2011,31(2) 257 - 264

ZEd, T, W, ZEE R, WA, B W AU R
5 7 6 X A /N R R R BRI G e [ 7] v
4 BF# 2013 ,46(7) 1380 — 1389

SAE, TR, JRTUR. SN AR g M B 5 T oK EER]
RS 1]. P ERRNE 2011 ,44(12) ;2446 - 2453
XU/NIY EAR S, X SCER, R4 R, %, E/NE M SCER. T
HEEN EK - KT B R LR 5% B AL 1 5
[J]. REFHAEZS 24,2014 ,25(8) 12267 —2274

F OV, BN, BB, ek, XU, B2 0. R et gy 20t
HEEEAESCRE R AR R MM T]. BA2¥4H,2013,27(2) .
213 -218

BCz i, AR (IR, 52 )11 5. 1A B 46 i Bk 20485 N R B IR 3
R [T]. P VEPI2£4]- ,2005,26 (3) 1103 - 108

BELTHE, B AR RERE . RS AR i X A R R ORI &P N -
Ak sz [ )], B4 ,2010,24 (1) 104 - 107

B B A AR PR, T . RPN R
FARMFFE 8 T ARABHACE X U A MR LR [T Ak =
#%,2014,28(9) : 1677 - 1684

NG, 5L 2R H  BE TR, B R, AR AR P 1 IR A B O
W[ J]. HE 4 2013,27(5) ;314 - 318

EIRIE AN, 2225, AN [F] it 20 %) o5 44 2 A R R AR Y
[T, P E S AR, 2009, (3) 136 - 38,43

A4, SESETE, RN, AR SCH:, B ALK, KT A R
o P Kot AT T Sh S R E WS R RS [ ] R

(1]

[5]

[8]

[10]

[11]

[12]

[13]

[14]



Journal of Nuclear Agricultural Sciences 183

2016,30(1) :0178 ~0183

Fl,2014,42(14) 14272 - 4274 4421 NEE 5B LB FE [ T ] . PR AL 24412, 2009,22(3) 1702 - 706

[15]  ZF1. AS[R]ie 20 %) e A R Wl R B XA sZma [J]. 1 (247 EBL MG RN 2T SO, A, SRR IE 2R H L AL SRR )
PG4 B2 ,2012,40(12) 11292 — 1295 BB T84 BT SRR SR BE ™t R ()] R

[16] 4RI, 2R, TR, RS, MESE, mbkE. AR ZEH & 258 ,2014,30(24) 224 -230
X AR B SR R SR S [ )] SR [25] EEE, E NG BRI, EUBEHER 43 0100 AT D 4 58 7 1 Rk B A7
##,2014,35(2) :266 - 270 ()], T EAREE R ,2010,26(24) : 197 200

[17] A XA DR R R R [R] K IS S0 % 2 4% AR RL N A TSR 1Y [26] PR, A IIE XA, 2 B ) XT3, RUIC it FH B x5 4% 2
S ()], BTSSR ,2000,11(2) 235 -239 AEMBGARAFW[]]. PES485,2011,25(6) :350 -355

(18] HiRA, L. ARIANIS 5T B X H i D8 2= A [27] Zelalem A, Tekalign T, Nigussie D. Response of potato ( Solanum
ZWRUC A R[], )RR RRE 2013 ,40(21) 161 —65 tuberosum L. ) to different rates of nitrogen and phosphorus

[19] P i SR SR LT, X SCHE. B RN T T T T 4R 2 fertilization on vertisols at Debre Berhan, in the central high lands of
Z0 TR B A R R [ ], T E S48 2013,27 Ethiopia [J]. African Journal of Plant Science, 2009, 3(2):16 —
(1).:42 -47 24

[20] B, 240, BRift, R 5 A, 808 2NV R, 2500 [28] Rosen C J, Bierman P M. Potato yield and tuber set as affected by
. B EEIENE b 6 T 44 SR R AL P g [ ) ] P 1 A phosphorus fertilization [ J]. American Journal of Potato Research,
B 2012,26(6) ; 354 357 2008,85(2) ;110 — 120

(217  EBIiAK, ZEE B At R, s 4k 8, A8 e A it & B 36 A He 491 % [29] Alva A. Effects of pre-plant and in-season nitrogen management
RIS F W R T AR B [ T, DU Al K2z 2741, practices on tuber yield and quality of two potato cultivars [ J].
2009,27(3) :270 -274 Journal of Vegetable Crop Production,2004,10 (2) . 43 -60

(227 &P, FRIVOPR 2= 55 w468, b 208 M aB B e %) & T 45 2 b [30] Joern B C, Vitosh M L. Influence of applied nitrogen on potato. Part
ZER Y SRR [ D] . PR Ak 244k ,2010,23(5) ;1571 - 1574 II; Recovery and partitioning of applied nitrogen [ J]. American

[23] FPIbiAk, 24k, B3, E =, T/ BHE. F KSR EA Potato Journal ,1995,72(1) ; 73 -84

Effect of Nitrogen Application Types on Nitrogen Utilization Efficiency
and Fate of Fertilizer for Winter-planting Potato

WEI Jianfeng' SONG Shuhui’ LIANG Zhenhua’® WEI Dongping' WEI Qiaoyun®® LIANG He’

(" Lushan College of Guangxi University Science and Technology, Liuzhou, Guangxi 545616
2 Agricultural College of Guangxi University, Nanning ,Guangxi 530005 ;
3 Guangxi Institute of South Subtropical Agricultural Sciences, Longzhou, Guangxi 532415)

Abstract; A micro-plot experiment in field was conducted with” N 160 kg - hm > total amounts by three kinds of
treatments of disposable bottom application nitrogen before sowing (T1) ,55% nitrogen before sowing and 45% nitrogen
during seedling stage (T2), and 55% nitrogen before sowing, 30% nitrogen during seedling stage and 15% nitrogen
applied during squaring stage (T3) to investigate the use efficiency and fate of fertilizer nitrogen using the potato cultivar
Favorite. Results showed that almost 46% to 52% of total N uptake by potato came from fertilizer, and 48% to 54% N
derived from soil and seed-tuber. The nitrogen use efficiency ranged from 35. 16% to 39.99% , with'" N-fertilizer residue
of 47.71% to 51.78% , and" N-fertilizer loss of 8.23% to 16.98% among three treatments. > N-fertilizer residual
mainly distributed in 0 to 15¢m top soil under the three types of nitrogen application. The amounts'” N-fertilizer residue
in 0 to 15em top soil showed a rising trend with delaying nitrogen application, but dropped in 15 to 45¢m soil profile.
There was no significant effect of nitrogen application types on accumulation of total dry matter and tuber dry matter of
potato, but'" N-fertilizer utilization ratio and residue ratio of T3 were significantly higher than T1 and T2. These results
indicated that T3 was the suitable nitrogen application types in the view of economic and environmental benefit. And the
research provides guidance basis on effective management on nitrogen nutrient of potato.
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