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Abstract: [ Objective] NPK fertilization and utilization of manure for partial replacement in sweet potato farming were
optimized for the agriculture in Fujian. [Method] Based on field experiments, sweet potato growing fields in the province
were classified. A ternary non-structural fertilization response model was constructed for each class to optimize the
fertilization. Field tests and demonstrations were conducted to scrutinize and promote the recommended program.
[ Result] The 4 classes of sweet potato fields in the province included (1) high yield paddy, (2) medium yield paddy,
(3) medium-to-low yield field, and (4) low yield field. The sweet potato plants were highly responsive to N fertilizer
application on the fields of higher yield, but P or K tended to benefit more the plants grown on lands of lower yields. According

to the fertilization response models, the economic applications averaged 160 kg-hmf2 on N, 62 kg-hm72 on P,Os, and 212
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kg-hm72 on K,O in the ratio of 1:0.4:1.3. However, the recommendation for different classes of field differed significantly. By

replacing 25% NPK in the recommended fertilizations (RF) with manure, on average a 13.0% increase on tuber yield and 1 802

yuan-hm72 increase on net revenue over RF were realized. In the 79 field demonstrations with RF, the application of N was

reduced by 16.7% and P,0s by 47.41% while K,O increased by 79.3% which resulted in 7.9% rise on yield and 3 394

yuan~hm72 more on net revenue over what practiced by the farmers (FP). On the other hand, in the 16 field tests where 25%

NPK fertilizers was replaced with manure, the average yield rose by 11.0% with 4 192 yuan-hmf2 higher in revenue.

[ Conclusion] Although either RF or 25% NPK replaced by organic manure could significantly improve the sweet potato

productivity and profitability, the use of organic manure to partially substitute chemical fertilizer was deemed superior for the

farming in the province.
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Table 1 Major physiochemical properties of soils at test fields

e o i AR e HONE
I K st fRUR R R
. . . pH Organic Matter/  Alkaline hydrolytic nitrogen/ Olsen-P/ Available K/
Experiment or demonstration No. of trials -l -1 -1 -1
(gkg ) (mgkg ) (mgkg ) (mgkg )
“3414” RS
. .ﬂm)&ﬁ.% . 110 52+14  24.94+10.56 121.9+43.6 32.0£26.3 77.5+£45.7
Fertilizer effect experiment using “3414”design
He LR
ﬁmﬂ - ﬂﬁ% . 14 57405 19.04+6.48 103.0£19.3 66.4+29.8  120.7%+33.3
Replacement fertilizer with organic manure
o 1 L
MHM,&%‘]@HE. i . 76 5.6+0.7 19.66£8.18 88.31£38.7 53.1%£31.7 81.61+43.7
Recommended fertilization demonstration
N .
AHUBEAALIRE R 16 5.6+04 17.46+7.67 102.4+18.1 67.4+29.1 121.4+33.5

Organic manure replacement fertilizer demonstration
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Table 2 Field experiment design on sweet potato grown under NPK fertilization with organic manure

M fIE & Application rate/ (kg-hm ™)

7 Ab
No. Treatments N P,0s K,0 #HLIE Organic manure
1 Z$H CK 0 0 0 0
2 S AE FP 216 114 116 0
3 HEFHEIE RF 180 60 225 0
4 25% A WAL BEAILIE OR25% 135 45 170 3000
5 50%H FLAEE AALAE OR50% 90 30 113 6 000

HHEFET RANIE, N+P,0s+K,0=5%, FE0 MELIS%IT, SKE25%1: A3, ABAMA S A AR I: /> % & . FP. RF. OR25%.
ORS0%ALFE 4> IR IR SIEHENE . AL IEHEFERIE . A HUIEBAR25% L IERIAE MR & 1R50% L. R IF .

Commercial organic manure contained N+P,05+K,0=5%, total nutrients of 5%, and moisture content of 25%; same application rates of N, P,Os, and K,O for

Treatments 3, 4, and 5. FP: farmer practice; RF: recommend fertilization; OR25% and OR50%: 25% and 50% of chemical fertilizer replaced with organic manure,

respectively. Same for below.
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Table 3 Sweet potato field classes for NPK fertilization study and resulting tuber yields

WhF (6) JifEE

L SUNEE Yo s

LS WI2%L  Application rate of treatment 6/ (kghm *) Peanut yield/ (kg-hm )
Fertilization category No. of trials
N P,05 K,O CK N,P,K, NoP,K, N,PK, N,P,K,
== H
. '_J{u‘ 5 18016 6017 288+24 35445+7102 73 6507 881 455108 091 66 0008 091 63 915+8 164
High yield field
o7
. . 26 1763 70+ 19 237+31 2602415776 44 57115681 29 492+5 846 36 92216 944 33 99445 637
Middle yield field
. % ~.[|] 28 182+5 60£10 248+18 14321£3 603 27 1064 550 17 84214 246 22 4784 147 21 15943 951
Middle-low yield field
M7= 51 1813 66120 248122 11587£3306 19339+3 504 140004 019 15579+4 302 13 83343 285

Low yield field
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Table 4 Ternary non-structural fertilization response models for sweet potato cultivated on fields of different classes

[l
Model parameter

SR

Jite A2 531) Statistical test TR SR

Fertilization category Model typicality
AX10° N P, K, X100 X100 X10° F R
57 )
S 8.3025 91.573 120.420 387.340 3.4837 4.8892 1.444 2 18.93%* 0.9420 WA
High yield field
A 104550 11541 86.937  226.160  3.5671  6.9522 22747 18.81%* 09416 75
Middle yield field ’ ’ ’ ’ ’ ’ ’ ’ ’ i
S H
ok it 78l
Middle-low yield field 53013 119.21 89.095 237.590 3.1587 64194 2.0930 62.49 0.9817 R
&7 )
. 3.178 6 150.140 100.520 219.120 3.169 8 59514 2.1490 14.87%* 0.9272 JURE
Low yield field

CHERINP<0.01.
“**” represents P<<0.01.

N 6.0 JC. P,0s5 0. K,05 JCHIZE S 1.5 SChY i
WAV P, S5 = il i eCr
I} N 175kghm °, P,0566kghm ~. K,0239kghm °,
T B P4y 28 595 kgthm 5 £8P NE S I 15

% N 160 kg'hm >, P,0562kghm *, K,0212kghm ,
T4 77 4y 28 513 kehm ©, 480 Bl 438 B LL 49 1
0.4:13,

x5 ETRFYUNNHERBMESRALE

Table 5 Limit standards of NPK fertilization based on agronomic effects for sweet potato cultivation

. = e IR AT e LU AL R S
N e _TLE”ZFEEE Eﬁ:f—":% . . . -2 . . . -2
Jite AE 2 531 . . Maxium fertilizer rate and yield/ (kg-hm ) Economic fertilizer rate and yield/ (kg-hm ™)
L . Blank yield/  Target yield/
Fertilization categories (kehm™) (kehm >
ghm ghm N P,05 K,0  7F&Yield N P,0s K,O0 & Yield
7 35000£7 100 73 0007 900 195 84 305 72 880 191 82 284 72 833
High yield field B B
e 26 000+5 800 45 000+5 700 165 57 213 42 636 158 55 199 42 595
Middle yield field o o
= H
14 000+3 600 27 0004 600
Middle-low yield field 197 67 240 26 400 183 64 213 26322
iK™~ H
. 11 000£3 300 19000+3500 165 68 246 18300 145 62 210 18192
Low yield field

R AL A 23 1 X B F AR 7 A AR MR Y v S ) Ry TR B 4

Control and target yields of each sweet potato field class were rounded values from fertilization response models.
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Table 6 Sweet potato yield and economic benefits under varied percentages of organic manure replacement on NPK application

iR T JitiEAL B Treatments B
Fertilization categories ; CK FP RF OR25% OR50% Variance analysis
e H 7= & Yield/ (kg'hm ) 35586d  40055¢  41710b  43397a  41357b F=57.2%*
High yield field (n=5) o
497 Yield increase/% -14.5 -4.0 — 4.0 -0.8
¥4I Net income/ (76-hm ) —668 1 —2363 — 751 —408 0
e Ee| P28 Yield/ (kg'hm ) 23072¢  33477b  34816b  36969a  34510b F=146.4%*
Middle yield field (n=5) -
497 Yield increase/% -33.7 -3.8 — 6.2 -0.9
Y41 Net income/ (J6-hm ™) -15111 —1889 — 1450 —4009
&= H P28 Yield/ (kg'hm ) 19051c  28165b  30492ab  33656a  29212b F=28.2%*
Middle-low yield field (n=3) -
497 Yield increase/% -37.5 -7.6 — 10.4 —4.2
Y41 Net income/ (J6-hm ™) -14 656 -3371 — 2966 —5470
I P28 Yield/ (kg'hm ) 13150c  18167b 19433b  24167a 22083 a F=6.4%
Low yield field ( n=1) -
197 Yield increase/% -323 —6.5 — 24.4 13.6
¥4I Net income/ (76-hm ) —6920 -1780 — 5321 425

@ “*ELIRP<0.05, “**”LRP<0.01, [FAFIEHEEAF/NG FERER IR 27 R E(P<0.05). @CK. FP. RF. OR25%. ORS0%ALF [ ALEL A 535140
2386+ 2505, 4285f160557C-hm .

@ «*”: P<0.05, “**”: P<<0.01. Different lowcase letters of the same row in the table showed significant difference(P<0.05). @ Fertilizer costs of CK, FP, RF,
OR25 % and OR50% were 0, 2 386, 2 505, 4 285, and 6 055 yuan-hm 2, respectively.
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NEHE ARG, XF4E S KA Bt e 2 i

R, H 28 S 9 i A A 5 B ) 43 7 448 i
RO, FEERE B SR A LB AT 25% 1k I8 AT gk
— 4R v A e B A

A= RS
TR 22 4F- 22 i I [ JE 24 56 2 17 U9 94 S 4 )
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Table 7 Sweet potato yield and economic benefit on demonstration field with fertilizer reduction and efficiency improvement

A EHEFE AT HIEBERAE
Jite BE 2 51 i H Items Recommended fertilization organic manure replacement of chemical fertilizer
Fertilization categories
CK RF CK PF OR25/%
e H e Yield/ (kg'hmiz) 37513+7186 47455+1735 51026%+3412 32625+1199 45381+1637 48 871+1412
High yield field 477 Yield increase/% — 7.0 — — 7.1
e Tle — 5008 — — 3333
Net income/ (JG-hm )
7= e Yield/ (kg'hmﬂ) 2670415406 34119+£3209 36091+5442 26 86216261 34 78613 496 39210+1412
Middle yield field
47~ Yield increase/% — 55 — — 113
el — 2457 — — 4737
Net income/ (76-hm )
A H FEE Yield/ (kg'hmiz) 1781945432 261753249 291903227 22 061+2 610 28 4103 057 3221742839
Middle-low yield field o
47 Yield increase/% — 103 — — 11.8
HH — 4094 — — 3812
Net income/ (7G-hm )
7= Low yield field 7=&Yield/ (kghm™) 1353742256 1761141663 21291+1400 13158 18 141 24192
477 Yield increase/% — 17.3 — — 25.0
e Tle — 5271 — — 7177

Net income/ (JG-hm )

PNEHER AR ™ . = H L ™ E L O HEREEER D 087, 400 24, 540, AHUEE LB R HECR 20004, 50 6. 11

There were 7 demonstration fields for high yield, 40 for medium yield, 24 for middle-low yield, and 5 for low-yield class in RF treatment; and 4 demonstration

fields for high yield, 5 for medium yield, 6 for middle-low yield, and one for low-yield class in 25% organic manure replacement treatment.

(AR I %5 ) R REMU S, 245 R
G HEOLURN TS5 LT R LD, H
24 391 6] B 2 7 S 75 LA W 2 SRR R AT 3
W . AHF ST ARG 110 A~ H 55 Z08% 49 18 A 240t 46
gh R RS R RGBT 2O E I % 5
B R HOR Y, A R A T i
I 25 390 3066 0 2% K 4 22 20 A 5 G 10 L R R
WY, SR M T LR A o R I R
o7 FH R = B 4 FREAR 2 5 3 A 0 ik i 48 A5
S, TR G M 2 51 T 6 2R Bl L A 28 B LA K
2T, R T o R R

TR FER b, A TIF 0 40 4% 6 I 2 590 6 H 2
i) AR50 ist B 25 SR e T = el R AR R, 75
2% HENE 2 S A M FERE L A . AE AERT S b, AR
3 FE 1) S 4 SR 7 = 96— K 40 1 2 A A TR -
BRI Y, (R, AT 2w
F 4 5 3 R T e Y s T =
TE TR T AR 755 44 H T B it
JE & 43 51 N199 kg'hm °, P,05 80 kg-hm ~ I K,0
259 kgrhm 7.y T 8% e AT R S A0 A R 2 B
5548 A e WA A L, =l 4 A

B9 % . B . B IR AT IR R BIFRAR T 12.1%.
17.5% F1 7.7%. R, = J0AE 25 A4 JIE 5k b 700 52 - 3
TR T =00 7k 22 0 2 A R TR e A DR 5
IR, M S T AL IR E R AR R

FeE S AR R, L
6. RZRTFEFRI, S04 HLAE X $ 85 L e gk
W R AR R S AR R
AR A LR F B 5 R PR A 7 A R AN
SIS g BR8] i A7 22 57 O S M A
H8 s AR X, FRTSR R, PR MR
b, AT AR AT 14 A PRSI AE i
W R, 7 YT LI KR, e
SR L UL LR 25% FLAE i AR B B e
88 7 SR . X R TG ALAR AR, 4
BT A LR b A R R DA AR T T R
AR G

FL )7 Y 2R B, 76 /A I 4 27 0t I 7 5 Py
AR S BT 7.9% , Ik 3394 JC-hm
T HE 7 i AT Al b T3 24 LE A9 B4 A WLAR AT i — 25
REH PRSI, 16 N HLIE R 25% LT
ALFEHE ) RIS 11.3%, o] 4 192 G-hm 2,



8 FARE: AR RAATEARIE 5 A AU B R AL IEH AR AR X 975
PRI, 2 Rl Ak HE y8 it 28 26 AR A =0 I A e U 1y 1 p= 3 AHUREEPEAL (052 (1], 4, 2017,49 (6): 1084-1091.

WeROR , H 2 A 7 3 AR 30 25 3 4 R IE R I
TECAR DL 6 FHA [ B AR

4

R

e A H SR AC AT R 23 D e L R IR
7 FH ORI ™ A 4 1 it HE 2001 5

- 4 28 5 il AT i

4 N 160 kg-hm >, P,05 62 kg'hm . K,O 212 kg-hm
AEUAS ] i 200 ) A BH J8 22 57 o AR BB it A sl
HUIE AR 25% A0 AT A A H 25 08 I 18 2 AR AR

7R o
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