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Effects of Nitrogen Application on Yield and Nitrogen Use Efficiency of
Sweet Potato Under Different Soil Fertility
DOU Huailiang, SHI Yanxi, LLIU Qing, LI Huan

(College of Resources and Environmental Science » Qingdao Agricultural University , Qingdao. Shandong 266109)
Abstract: Effects of different nitrogen application rates on sweet potato yield and nitrogen use efficiency under
different soil fertility conditions were explored. Field experiments were carried out to investigate the effects
of nitrogen fertilizer on yield, yield components, dry matter accumulation and nitrogen use efficiency of
Yanshu25, under different soil fertility levels. As results showed, without nitrogen fertilizer, the number of
branches, the length of the longest stem, the leaf area index, and the yield were following this order: high
soil fertility>>middle soil fertility>>low soil fertility, and the differences were significant. Nitrogen fertilizer
could increase the first three indices under three soil fertility conditions (P<C0. 05), but had no significant
effect on the number of the largest internodes. Field plots with high, middle and low fertility levels gained
the largest yields when nitrogen fertilizers were 50, 100, and 150 kg/hm?®, respectively, which increased by
16.06%, 29. 63% and 33. 33%, respectively, compared to the control. Besides, nitrogen fertilizer could
increase accumulation of above-ground dry matter s of sweet potato under all soil fertility levels. Lastly, with
the increasing of nitrogen addition, the nitrogen accumulation were increased for middle and low fertility of
plots, but first increased and then decreased for high fertility of plots. With the increasing nitrogen application rates,
nitrogen use efficiency decreased under the high fertility, while increased under the low fertility, and was the
highest under the middle fertility with 100 kg/hm*. The optimum nitrogen application rates for sweet potato
in high, middle and low soil fertility are 50, 100 and 150 kg/hm?*, respectively.
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TR GESLZ NG — FRAE. ARSI b
b TE Fr B 0 B AEVE Y A6 2R . 3 Heial ud Ml 5 KAH
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+ 1% A HLF A/ B A S A A/ R +4 pH
il (g kg H) (mg + kg ") (mg + kg ") (mg + kg ") (+ :7k=1:2.5
=Y 5w 15.2 78. 34 20. 23 81.52 5.8
HhIE 11.8 57.30 14. 23 61.32 5.7
fRAE 1 8.6 30. 32 7.89 42.07 5.8
1.1.2 K&t a5 - ab 3, H A0 e H HAERKI 20 Bk A B0 e AR R ) 2 8 B R =

4R :0(CK) ,50,100,150,225 kg /hm®, 43 51|
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46 %0) L FE BT LG E ¢ SC i B AR 25O B 2t A
B AT . 3 Bk Hh 35 DU IE (P, O5 75 kg/hm®) |
BIAE (K, O 150 keg/hm®) 1 AL JES . B A0 FH 3=k B 2 45 L #0 R
FHBRRRER , 3576 B b 28 Hir e /N X AR SEAE — M A
RI/NXEA K 51,2 m?, K 8§ m, 5L 6.4 m(8
28,85 0.8 m), A 3 W, FEALIX A HES . ik 5
Fi o fR S5 25 5 L R, G AR, 28 R L L
BRI, JE A SR . R R 2B Ak R O L Bk EE 25
cm, FAE % BN 5 J Ak /hm* , F 2016 425 A 12 H 4
L, 22 5 BAR B SR AT )4
1.2 HmRXESUE
.21 AK#FEAAE o5 THEBE 50,75,100,
125,150 d SRAE, BEMLIE IR A BHA 1 AN X AR
2,3,4 2B RAE X B 2 2B TR AR B OWUT R 4E I

KRR & R KD I X HAT R A7 40 32 4
HORFRE , G it sk B, A SRR I3 L 5 bR
SEAE (AR B , 0 5 R AR RS & (MD L SR R
WCHR 43 it 72 R A FE AL 44 DR B8 Fl 16 TR
B R 1 8RG8 B R 5 AR S 36 2 4 7 11
i A SRR T L R R A (). AR
AR LAI=M X s/ (m X 10005) , #F i 112 i 1o £
B IR 5 7Bk /hm” 315D .
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SRE A RO . B it 20 B, S Y o T AR e
B RORN S5 R K B X S A R [ it R
] 2% 5 . & (P<<0. 05) . fEAH Al A/ & H 2y nt
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2.2 AETERAKETHERENHETYRRE

54 88 &0

HEN TR AR B T HARKIRL S -

BWAREFRKEZRM R R E ™ RIE R
B E . R 3 FTLLE it S AT DL 2 AN
FE b HEL AT LB T RERE. 5
No A H 245 A4 7 100 B3 1 9 A 22 35 6 it
E=R 8 DI | WIITE: I N ccw N D - = O L s R 7 D
BRI KT > PIE S > KB ). T
Jo AR B Sk it R0 A 4 o = e RN S BR AR . 150
KB, 3 AL ) + 4 H e KT W i R B 43 R
13.23,10. 37,7. 31 t/hm?*, 5 N, M H 4 ¥ T
13.17%.29. 63 % H1 33.39% , , e if &5 L oy I AE g 4
okt g )t 430 50,100,150 kg/hm?,
*2 TAKABTHEZEEKIER

g2 o - 1H FR o K& R"KE
JE A EiR K /em A%
NO 3. 7% 10. 74c 80, 46¢ 41, 7a

N50 4.02d 11.78b 92.07b 42.0a

e N100 4.78¢ 12.45b  120.62a 43.5a
N150 5.14b 15.11a  124.67a 45, 4a

N225 6.02a 15.30a  127.09a 45. 2a

NO 2.78e 8. 32d 59. 76d 31.5a

N50 3.68d 9. 65¢ 69.57¢ 32.5a

RS N100 3. 98¢ 11. 05b 75.57bc  33.7a
N150 4.89b 11.32b 91. 89a 34. 8a

N225 4.98a 12.56a 83. 14b 35. 3a

No 1. 95e 6.00d 44, 83d 29.9a

N50 2. 35d 6.67¢ 55. 84c¢ 29.7a

AR H N1oo 3.57c 8.00b 62.27b 30. 0a
N150 4.74b 9. 83a 68.53a 30. 7a

N225 4, 85a 10. 23a 72.37a 31. 8a

TE « [ 5 B8 J5 A 1) 5% B 2 75 AH [R] IE g 7K SF b S8 AN [ Ak B8 1) 72
P<<0.05KFZREH. TH.

RI TRARERETHELETHNTYRRRE

+ 4 e i EFR PR R/ (e hm ?) R T 5 B/ (- hm™?)
[ilWal 50 d 75 d 100 d 125 d 150 d 50 d 75 d 100 d 125 d 150 d
NO 3.43d 5.32¢  12.87b  12.28e  9.87c 1.06b  5.30b 5.87¢ 8.76d  11.69b
N50 3.57¢ 5.67bc 13.88ab 14.39b 11.78a 1. 24a 5.94a 6.97b 9. 23c¢ 13.23a
F=ai il N100 3.77b 6.26bc  14.94a  13.18c 10.20b 0.99bc  4.13c 7.70a 9.31c  11.99b
N150 3.69b 6.89ab 15.31a  13.87c 10.04b 0.92¢ 5.15b 7.48a 9. 81a 9.97c
N225 3.87a 7.92a  15.79a  14.93a 11.90a 0.45d 3.12d 3.48d  9.46b 9. 40d
NO 2.41c 3.72b  10.57b 9.98¢  8.66e 0.63d 1. 45e 4.76¢ 6. 53¢ 8. 00e
N50 2. 49¢ 3.97b  11.55ab  9.69c¢  9.24d 0.65¢ 2.14b 4. 84c 6. 43c 8. 96d
e N100 2.62ab  4.37ab 12.25ab 10.93b  9.79c 0.69b 1. 79¢ 5.14b 6.95bc  10. 37a
N150 2.59b 4.81ab 13.28a  10.69b 10.32b 0. 64d 1. 64d 5.72a 7.21b  10.22b
N225 2.70a 5.53a  12.87a  11.92a 10.95a 0.76a 2.52a 5.73a 7.53a 9.72¢
No 1. 68d 2. 5% 5.52¢ 5.18c 4. 33e 0.18¢ 0.76c 3. 10e 4. 34c 5.48d
N50 1. 74c 2.77d 6.76bc  6.51b  5.03d 0.23b 1.55ab  3.55d  4.89b 6.57c
fILHE 1 N100 1.83b 3.05¢ 7.28bc  6.67ab  5.78c 0.28a 1.71a 3. 81c 4.90b 6.71c
N150 1.85ab  3.35b 7.46ab  7.00b  6.70b 0.18¢ 1.38b 4.91a 5. 26a 7.31a
N225 1. 89a 3. 86a 9.19a 8.54a  8.39a 0.22b 1. 26b 4.35b  5.20ab  7.01b

T/R {2 M b3 Hy ik (T) 5 30 F ¥ 14
R HEAE . Fome 7 H 3 o b R i By
SrFCARDL . HiFR 4 AT LA L3 R LSRR ) SR E T,
Bt UIE L B0 T A2 Ak 100 KAT T/R {8, % B il &

HE AT $ = o O A IR . ORI H R T/
R HAE R0 A= & W e /MEL & KRR ) M BT B
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1REH  AE 50d  75d  100d  125d  150d
No 3.24c  1.00c  2.19b  1.40b 0. 84c

N50 2.88d  0.96c 1.99a 1.56a  0.89b

@i N100  3.83¢ 1.51b  1.94a 1.42b  0.85c

NI150  4.02b 1.34bc 2.06bc 1.41b  1.0lc

N225 8.63a 2.54a 4.53a 1.59%a 1.27a

No 3.80b  2.57b 2.22b  1.53a 1.08a

N50 3.82b  1.85d  2.39a 1.5la  1.03b

LW N100  3.82b 2.46b 2.38a 1.57a  0.94b

N150  4.08a 2.93a 2.3la 1.48b 1.0lc

N225  3.57c  2.19c 2.26b 1.58a 1.13b

NoO 9.50b  3.42a 1.78 1.19¢  0.79d

N50 7.46d  1.79c 1.91a 1.33bc 0.77d

RAE; N100  6.52¢ 1.78¢ 1.91a 1.36b  0.86¢

NI150  10.28c  2.43b 1.52¢  1.33b  0.92b

N225 8.59a 3.06b 2.11b 1.64a 1.20a

2.3 AEATERAKFETHERENTERTEMWH

& F B % Mg

B PR 7 a5 B TR R R B AR 4 B
SV 3 RS BT i OC R D) T AR R B i OC R B H
AT AR . 2R 5 AT LA Y, bl 35 il 0 & 1y 38 4%
b B B PR 45 S SRS NS AR A R B = AIRE
71 M B B 2 053 A il AU A 50,100,150 kg/
hm BF RS A RAE. 5 Ny AH Eb L ARAE g M He oo 25 7
it 2R HE o B N 1 A T P IR ) e P
DU it 2 4 2 00 3 1 R A

3 FfIE g M P AR A 6] it & B R Y i AR I Oy B
il 2 A SR NS FEAR Y B, BN i RS
Hr HEmERAEE S >R >R ). &
AE s s de e i 0 i 50 kg/hm” Wk S m = w,. 5
N, FHECIE N T 16. 06 %, 1fif 24 it & & R 225 kg/hm”,
5 N, M =R FEAR T 19. 59 % 5 AR 7 b B 78 it
o 100 kg/hm’ I 3R 15 fe i 7= 5, 5 N, AHEEHG I T
29. 63 0, I Ji5 Bif it 280 2k 14, 7 k2 T A AIRAE
Hu P et Ui Ry 150 kg/hm? I P iR Bl e KL, 5
No AH L3 T 33.33% . AN [RIAE 7 b e it 20 1) fe K
7 R IOARAE 7 > 1B 7 > B 7 it FH &IE AT
DL 5 4 v AIAE ) M e H Y e

W 3 FORIRIIE 7 2540 T 2 e 2 it 2 i 2 17 40
A (B D A B — o R BRSO 5 8 .Y = —0. 0003X7
40.0135 X, +46. 326, R* = 0. 704 2 (@ B F1)5Y, =
—0.0004X5+0. 1216X, +29. 641, R = 0. 947 6 (tp It
71);Y,=—0.0002X;5 +0. 0708 X, +20. 802, R* =0. 953 8
RIET) . UEIIEA IS 5500 T, b IR ) o e
7 b A A () B A DGV . 3 3 T RE RO o £
THEATHL 3 Fh AR R S H R e = U = i Y

it 2 BN 225,152,177 ke/hm?  Hifw i 2 B =
43504 46. 48,38, 88,27. 07 t/hm’,
x5 TRAERETHESFERTEMEEF
T3k hm Wtk MEE/ CHGEDH/ RTR/
HE71 HEN g (t+hm™?) %
NO 4. 87b 180. 08¢ 43.84b -

N50 5.27a 193.13b 50. 88a 16. 06
BIES N100 4. 60b 195. 49d 44, 96b 2.55
N150 3.81c 196. 29b 37.39¢  —14.71
N225 3.20d  220.33a 35.25d  —19.59
No 4.47d 134, 24c 30. 00e —
N50 1. 94¢ 136. 06¢ 33.60d 12.00
FRE S N10o 5.49a 141. 68b 38.89a 29.63
N150 5.24b  146.29a 38.32b 27.73
N225  4.90c¢ 148. 82a 36. 46¢ 21.53
No 2.27d  181.08a 20. 55¢ —
N50 2.73c 180. 50a 24. 64b 19. 90
i) N1oo  3.73b  134.98c 25.17b 22.48
N150  4.87a  112.55d 27.40a 33.33
N225  4.86a  111.25d 27.03a 31.53
Or <mEH o TEH A EED
50 | x

\

7=&/(t+hm?)
g 8

X
j/

—
(=

0 50 100 150 225
& &/ (kg « hm™)

H1 ERFEMNHEASEMNAHEER
2.4 AEXERAKFETHEENHEZERZRENZ N
F 6T HELE 150 KA REHE, B
it G A G T, S b A B AR R O, AN
I7i) i 280 Ht 22 ] 25 5 25 (P<<0. 05) , H 76 #H 7] 6 2 &b
PR, RIS R > IR Dy > IRAE Sy e e . H 2 b
TR B A S Ty AR B A it AUIE B3
ST I B R S AR IR T FR AT S
HEm . WIS 5 i A AR 08 1 i P A R R
It 7 A A e AU CE R R B
2.5 AEATEERAKETHEENHEREAAE
0E=A)
HH 2 7 AT, 20 RS AR A B T AR ) A
L B it 2R S ) R0 A R R v i A e AT ) Ak A
TR R ST T R IR T b B A it = 225
kg/hm? I, EHEH) FH 25k 42, 15% . 7E T A b 31 v ik Bt
157 o 1« IR T M ke 4 31 A it B 50 kg/hm” T 100
kg/hm® B f i, B FFH R 55k 19. 820 F1 38. 36 %4,
HERNEA A FH A ARNE J KR L B 4 i
R A I /N A AR KSR R BT I R
RS B AE F 17 & AR 3 F R AR gk
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ST A I S I T Sk AR A L T i it U AR AR S
TR IR 243 31k 223, 09,136.19,100. 36 ke/kg.
%6 FAAGAETHEAZEMNE

Eﬁ{ﬁ:kg/hmz

TR A B T B R
NO 117.75d 128.70¢ 246.45¢
N50 120. 75¢ 135. 60a 256. 35a

= N100 126.15b 130. 35b 256. 50a
N150 123.00b 126. 90c¢ 249.90b
N225 148.95a 100. 65d 249.60b

NO 108. 75b 35. 85e 144. 60e

N50 109. 05b 49.95d 159. 00d

HE N100 105. 15¢ 77.85¢ 183. 00c
N150 108. 00b 87.15b 195.15b

N225 112. 05a 93. 30a 205. 35a

NO 52.50¢ 22. 35¢ 74. 85¢

N50 60. 90d 32.55d 93. 45d

fRIE 1 N100 69.15¢ 43.65¢ 112. 80¢
N150 82.05b 55.05b 137.10b

N225 105. 00a 64. 80a 169. 80a

R7T FREEETHERREANAENESR
iR 3 AlCkEg, AR ARRFEMAER BN/

il (kg kg™ MAE/ N (kgekg™D) (kg + kg™

NO 0.52a - - -
N50 0.53a 19.82a 30. 79a 264. 87a

B A5 N10o 0.51b 10. 06b 2.97b 120.01b
N150 0.51b 2.21c¢ —11.48d 66.47¢
N225 0.40¢ 1.40d —10.19¢ 41.78d
NO 0. 25d - - -
N50 0.31c 28.52¢ 19.23b 179. 40a

A N100 0.43b 38. 36a 23.72a 103. 81b
N150 0.45a 33.60b 14.80¢ 68. 13c
N225 0.45a 26.90d 7.65d 43.21d
NO 0.30c - - -
N50 0.35b 36.95b 21.81a 131.52a

A J1 N100 0.39%a 37.88b 12.33b 67.19b
N150 0.40a 40.40a 12.18b 48.72¢
N225 0. 38a 42.15a 6. 80c 31.16d

3 W

3.1 AETERNFZFHTHERENHEEKETE
9

RE R H 5 R @ EE N R,
AR E IO Z 2 FECH BRI A KR T
OGP o B R s S ECH R,
S P W T HAR () B4 3 TE 0 20, 7 R B
PRIk 980 U P L 3R A B G 2R UL 491 R AR
Ao v 7 B G

I T FR B S VR ) M b R A R Y
FEAR TR RO U I b A R B R S
JEN PSR (o4 A N 0 0 S N L B L 7 O

it R NE AT DA e 2 T AR A B 0 A T
Py SRR AR it A R R R T
258 7 b B ot T FR AR AR 2R S BRI R K & K
JE o DT A2 32 i 3 57 Y A B, O T A R 2SO
S, HEAKTY R R A RIS EIE T >h
JE T3 >R NE Ty Bk . Bl it S f S, 45 I8 ) e Bt |
T R B R AT R F
- M EL A R i AUIE BT ) R AE 50
kg/hm® B fe K, 22 e I it 260 Sk 38 o 32 37 e A1 5 v AR
TR T ST T W o i B it R 0% 38 T %
Wy on . wT L Ak R ) U8 A R H T Ay B
R P Y B R A

PR 25 RO B A R Y B UR R R R
BT 2L WA S R A RN
i 2 i 1 EUIE AT DUSE i H B bk a5 RO S
7 3k ek 4 it D 2R D0 ] i s G 2 G o A SR | A PR &
BRI FEH TR B EH RN AR
rh ARG 7 b e 38 it SR AT LA S 3 S AR 4
B (P<C0. 05) , {H B2 6 Bl =2 AR o I 7 A JIE g
Hby e B 45 SR B o it R 1 0 S 0 S ) L L
FREZ TR . P ARIE Ty M B, BA bk 25 2 008 i 2
S H i E R R I ) R R 0 R R
PREE SRR B i S ) Yo g . IR J7 db e AE 150
kg/hm® K15 55 i 7= . A 7 b B 7 it 0 & 4 150
kg/hm? I B0 7980 B4 L 3 Uk B e T g b B A
RS A E R EA RS R XS
R HAES Z LA Wi RE Y R s
73 4l e Bt 2 it 2 A B, LR 7 RN 2. 55 06 1 fin #)
16. 05 % s AR AE S7 B L 19. 90 %0 18 fm #) 33. 33% . 31X
i B AL 7 b Bt it Ay e A v R 34

3.2 AETERAFHTHEAEXNHZREFAZR
5% i

FACH A2 H 3 o bR T A R R X
SR, AEAIRJIE 7 Hu Bk rh i 20T B v BRAR X AR 1
PR L) 5 i v B v e 0 B R R R R T
SN NI ARSI SO WO K )T R S i B =1
HE T3 B v b g B il A AR 4R e T R K R
TR A T 55 8 R T AR K 2 I S BURUIE
AT RAS AR AR Al b AR PR 1 R AR
B RO A KR T S0 3 T A e S
AT B S 0 L ST s R R e . B
U FH 1 45 g A g 4t e RO AR P 3R 2 B )
Feo HIE g e 52 5 T IR T R S RIS ) i B U
BT AR T H AR AR R
{55 i R0 Bt A AR O L E T Sl g 9 AN TR L A TR
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it 8 H B B A R A 6 b ARIE

71 Ml B fy T LG A L 1 it EUNE AT DA B2

05 AR bR B R WO A B 5 i BT g b B

FER A AR R AE, HEARZ R EF LS

MAEH B B ) 7R R m R AR g R

M REAR 7 ZNEFI I
RN A2 F ] 2 S W i) 2 J ALt IS =2 R AR
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