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Effects of Different Nitrogen Application Rate on Dry Matter

Accumulation Characteristic and Yield of Potato

CUI Liang' ,KRISTIINA Laanemets’,LIU Guangiu', TERJE Tihtjirv’ , MATI Koppel®,
ZHOU Huanan' ,PAN Jiaquan' ,WAN Bo' ,MENG Lingwen'
(1. Crop Research Institute, Liaoning Academy of Agricultural Sciences,Shenyang 110161, China;

2. Estonian Crops Research Institute, Jogeva 48309, Estonia)

Abstract ; Liaoshu No. 6 was used as material to investigate the effects of topdressing rate of N(N,:0 kg/
ha;N,:60 kg/ha;N,:105 kg/ha;N,:180 kg/ha;N,:225 kg/ha) on dry matter accumulation characteris-
tics and yield of potato based on 750 kg/ha NPK (15:15:15) compound fertilizer as the base fertilizer
through film mulched drip irrigation. The results showed that the dry matter accumulation and distribution
ratio of potato leaf and stem increased with the increase of nitrogen application rate,and Ny treatment had
the highest values;the dry matter accumulation and distribution ratio of potato tuber increased first and
then decreased with the increase of nitrogen application rate ,and N, treatment had the highest values. The
translocation amount and ratio of dry matter, average tuber weight, tuber weight per plant and yield of N,

treatment were the highest. The yield of N, treatment was 46. 5 t/ha, which increased by 92.9% ,78.2% ,
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9.7% ,18. 6% compared with N, ,N,, N, N, treatments. Correlation analysis showed that there were sig-

nificantly positive relationships between dry matter accumulation , dry matter accumulation rate , dry matter

translocation amount, dry matter translocation rate and average tuber weight,tuber weight per plant,yield.

The above results indicated that the optimum N topdressing rate was 105 kg/ha.

Key words: Potato; Nitrogen topdressing rate; Dry matter accumulation; Dry matter distribution; Yield
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IS T 2018 4F 78 1L 7748 T FH i 37 B SC AR R
AT IZ X R 446. 7 m, AP35 6.9 C 4 KB
BT B 4 916, 78 MJ/m”, 4F H FE AT %X 2 867. 8 h,
=10 CHHIE 3 283.3 C, LR 150 d.

B E AP 4 S A ML 26.5 g/kg A
0.115 g/kg B f# A 99. 0 mg/kg . B #E 20. 5 mg/
kg FEAHN 103.5 mg/kg, pH 15} 5.5,
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B A K SE, 2 98 0 kg/hm® (N, ), 60 kg/hm’
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Fig. 1 Effect of nitrogen application rate on dry

matter accumulation of potato
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Tab.1 Regression equations between dry matter accumulation

2.2 HMAREMNSRETYRREZFZRZNZIMD

B 1 ORI 2 )0, 45 Ab BTG 4% 2 gy o AR 2R
Rt 2 B R) A 9 2R 49 5 S 4 S B G 0 B
N, N, &b B9 5 A 3R R A 1 5 20 d 3k B I
KAE, HAA B AR 5 30 d ik B B KAl R
30~50 d, A E T Y B Rl KM T, &4k
BRI, DA T T B R R AR DL N, A B
LN, A PR AR,

DRETYRMBER (y) SHEFHE (x) WEIRFGE
rate (y) and

days after emergence (x)

under different treatments

fab 7 EIENEE R

Treatment Regression equation K

N, y=7 721. 68/ (1+48. 77 " 1*) 0.985 4
N, y=10 070. 12/(1+68. 20e " ') 0.990 2
N3 y=12 180.25/(1+31.23¢ %) 0.971 9
N, y=12 396. 60/ (1+29. 46¢™"'*) 0.974 9
N y=12 862. 77/( 1+25. 53¢ " 13) 0.961 8
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Fig.2 Effect of nitrogen application rate on dry matter

accumulation rate of potato

2.3 HMAENDRETYRRESHSENZMN
MR 2 W, SR ZERY T4 B R R 2 B
it R A B T T, DA N A B R N Ab B
FZE 7 3% N, N, N, N, &b 3 5 147, 6% .
70.1% 36. 2% 12. 5% 1 87. 9% .72. 6% .29. 3% .
5.3% s Y25 1) T W o AR B2 o B A vt L Ak ) G S 1
JnE BEAR, LA N, ZbH &, 43 l e N, N, N, (NG b
PRI 82.9% 33.1% 6. 1% .7.2% ., BT
JAEAS i B P 2 B0 LE ] 2 B Dy B 28 > 28 st 4R
S0 2K R A T LR AR 35 B A e R
KOG, PhON A B = B ZE T ) 5 A T L
161 b6 7 it 0 f 9 3G 0 e 3G 0 S R AR, DLON, Ak R

ey
R o



A

IS
A

% 2 4 B

AR ENLAETHRBREF R T EHH R 47

x2 BEENIKETURRESSEHZM

Tab.2 Effect of nitrogen application rate on dry matter accumulation and distribution of potato

b3 :F%Fﬁ$ﬂ;%ﬁ/(kg/hm2) 4 5 43 e He 45/ %
Treatment Dry matter accumulation Allocation proportion of dry matter

M Leaf 2% Stem HZ£ Tuber M Leaf 2% Stem HZ£ Tuber
N, 2 676.7+197. 6e 4 518.8+154.9¢ 13 819.5+67.5d 12.7+0.7¢ 21.5+0.4a 65.8+1.0b
N, 3 895.6+109. 3d 4918.4+29.8d 18 993. 5+205. 4¢ 13.9+0. 2¢ 17.7+0. 1b 68.3+0. la
Ny 4 866.9+59. lc 6 566. 1+£54. 5¢ 25 280.0+76. 3a 13.2+0. Ic 17.9+0. 1b 68.9+0. 2a
N, 5 893.6+45.9h 8 061.4+119.9b 23 821.1+64.6b 15.6+0. 1b 21.3+0.2a 63.1+0. 3¢
Ny 6 628.0+71. 8a 8 491.2+64. 3a 23 584.0+72.9b 17.1£0. la 21.9+0. la 60.9+0. 2d

T [R5 B R S TRl /NG 5 R 3R A TR A B ] 9 2% 5 B % (P<0.05) , R I

Note: The different lowercase letters after data within a column mean significant differences among different treatments at 0. 05 level, the same below.
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Tab.3 Effects of nitrogen application rate on dry matter

translocation of potato

R, 209k 260. 2 kg/hm® Fi1 8.9% , 43I N, N, .

N, N, &b B4R 5 236. 6% , 106. 2% . 19. 7% . 10. 3% Fil

147.2% 81.6% ,50. 8% \43. 5%,

2.5 MAREMNDREFEREMAERHNZN
3% 4 AT, it R0 AL PR S AL S Y S | A

PR PSR S Y S TN i AL Ak

Yo Ab PR 22 S AN 35 Bl it 2t 06, P 2

ST 5 5/ (kg/hm? ) W3/ % SEYUTTRD BRSO R o Y B SR NS AR
Treatment Translocation amount Translocation ratio E@ﬁ% . L‘J\ N3 ALI\ }E% % o Ej Nl N Nz N N4 N N5 ALI\ IE *H
N 77.3+8.9d 3.6+0.3d e N

‘ ‘ ‘ P N, Ak 3P 34 3 B 5% ik 43 ) AR 87, 1%
N, 126.2+2. l¢ 4.9+0. lc . o o
N, 260.2+6. 5a 8.9:0.3a 73.1% 10. 1% 14. 9% , B ik 2 P it 4 73 i) . 2% 42
N, 217.3+3.8b 5.90. 1b 7 93.1% .78. 1% .9. 8% . 18. 6% , ;= & 43 5| i 3 4%
N N

: 2358274 6.20.2b 5 92.9% .78.2% 9. 7% .18. 6%,

*4 HERENDLEFEREMREZRNZN
Tab.4 Effect of nitrogen application rate on the yield and yield components of potato

b3 R YA TR ES R/ (g/ 1) kBT R/ g P/ (/hm?)
Treatment Tuber number per plant Average tuber weight Tuber weight per plant Yield
N, 1.98+0. 02a 147.5+1. 5e 292.0+2. 2e 24.1+0.2e
N, 1.99+0. 02a 159.4+1.3d 316.6+4.9d 26.1+0.4d
N, 2.04+0.03a 275.9+2. la 563.8+7. 8a 46.5+0. 6a
N, 2.05+0.05a 250.6x1.2b 513.7+10.2b 42.4+0.8b
N 1.98+0.01a 240.1x1. 8¢ 475.4+0.7c 39.2+0. lc
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P B ARG, 5 R R R W B G, T
Bt iz i 5P Y R AR R R T
Yy e B AR A B IE A OG S R A B
FIEMK, TYRER R g i bk
Befidg e B IR OGP B R
AR S D o M R R B R IR AT O BRI B
St 5 A R IR AR OG

3 kbt

HEIE T WY B 52 ) sl T
S BAR e TR &R A SRR B S
Rt FH 2 PO AR OC 2 R o O RS R,
B ST SRR 2R W i R 4 m i 4 K Y i A
I T 360 kg/hm® B, 2 FEAR T W) B A R &, A
F 5% 45 B2 U, A it 20 78 Ak B 4% S ) S AR R o
AL R R AL, X F2 22 i T AU i 2k | TE vk
REBEARKEENART K, ELUIEHEY T Y
FR A BT 8, 2458 i A8 & 7E 60 ~ 225 kg/hm’
B % Sy R BR R R 3R TR AR - B
Jiti R A A kg, S 30~50 d, B E T
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Tab.5 Correlation coefficients of dry matter accumulation with yield and yield components of potato

. TH B TR T HkE
T4 - P e e THER R
i e gz 3z R R Yt e L -
EfERN RE = . . Bt Joi [y
Dry matter Translocation ~ Translocation Tuber X .
Index Dry matter . . Average tuber  Tuber weight  Yield
. accumulation amount of ratio of number .
accumulation weight per plant
rate dry matter dry matter per plant
THIBAR R :
Dry matter accumulation
. 0.989 1
Dry matter accumulation rate
TY s
. 0.954 0.931
Translocation amount of dry matter
. . 0.743 0.735 0. 896 1
Translocation ratio of dry matter
R E I : . .
0.610" 0.599" 0.519" 0.377 1
Tuber number per plant
VR T e . v - .
. 0.920 0. 884 0. 967 0.876 0. 602 1

Average tuber weight
" . 0.902 0.859 0.953 0. 865 0.622 0.995 1

Tuber weight per plant

. 0.908 0. 881 0.957 0. 888 0.619 0. 990 0.987 1
Yield

W | wx AP ERRA EPETE 0.05.0.01 K FRE WEBE,

Note: * and ** indicate significant and extremely significant correlation at the level of 0. 05 and 0. 01, respectively.

J A R RN, T TR R RS (A e K
Bl 2 5 225 kg/hm® BF SR BT B e X T B
55 R BF 9% i KA i RUNE A i O AR 6
LB EAT RN TS TYRMREARS
KA B 5 T Y B AE & A B I 3z F 4 I 5% A
XK, T AR 45 2% B A 200 L O R 6
BT DA AR Y T R W Bkt I A R T/
2 T W) 5 B ik ) BN, 4 i 4 Ak 3K 2 300 kg/hm?®
BFWEARFF T 5 . AR TR B
- o e n e B 7 )i d e N IR RO o T 2 B e |
e G5 R B I8 i AU B A, i T
J53 4 T L A8 W 2, 25 AT ) BT 43 T L 9] S R IR
Je G, M ZE T Wy 5 43 B L A S HE s BEAR 3 15
AN TR E il B IE 520 1 O6A AR R AE 28 E N RAE
Y o3 A A ZE R ZE Y TP T4y BE LG ) AR AN TR
AbFEE] R 22 5 ZERIERZE Y T ) i 08 R
MR A WE A 8 it 0 A 04 1 2 B Dk e HE n )5
IR As b e s, 2B A &N 105 kg/hm® B, T8
R RN T T4y T L ) e P R 3 m =
W4 S5 ) B ZE ) e ds i RV R R R T TR
YRR RO, XA RER R THESREEAK
Wi REE A KO B R R ROR R T I AR ZE
I F T o AR BR R REAIR T AR I Y T BT AR
B P 7T Y B AS A E B AT ) T
TR AR FEAE IS ) 2R 1 F% i | R PRIEAE B S B

ZERNE AR ME TS 2 A R LR . B iU 180 kg/hm’
225 kg/hm® 1 & S48 A KT = kT iR
Bl SHCEE R, AR TOCE AL TE T AR
Ja AR s R R RBUE R R AT
Yy 5 AR B R T R B M B S T Je 5 )
PR IR R, 3% 5 TN BT 5 45 SR AR — 5

25 ik B A 105 kg/hm® PR T T4
TE SR 5525 RN ZE b i 43 I LU ) A R0R Y T
165 T TR B0 43 T, i 9 5 1) B 25 G a2
R PR IR B A, B T IR AR R I HCEE I T R R
BT TR R 2 B R R S P
RS m TR AR TR AR P i AR R
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