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Abstract: [Objective] An optimized fertilization for sweet potato farming that could simultaneously reduce fertilizer usage,
increase land fertility, and regress soil acidifying was formulated. [Method] Based on the results accumulated from years of
field experiments conducted in the major sweet potato producing areas of Fujian province, a fertilization program applying

organic and chemical fertilizers and soil conditioners were proposed. Effects of partially replacing chemicals with organic

ks HHA: 2024-08—20  {EEIHHEA: 2024-09-20

EEREIA: I (2000 —), %, WIEHFFAE, EENFPHBITESRH S55RIHPIF, E-mail: shuxianl219@163.com
AR FE (1977, &, Wik, @R, FEAFEWEFRSHETT, E-mail: j-95@163.com

EEWE: EXHES A RERED (CARS-10): MHARHFRIABAEET (2021R1025005) ¢ A #4752 4% AL “55117 Brie €1
B LEBH (XTCXGC2021009)


mailto:shuxian1219@163.com
mailto:lj-95@163.com
mailto:lj-95@163.com
http://www.fjnyxb.cn
https://doi.org/10.19303/j.issn.1008-0384.2024.12.001
https://doi.org/10.19303/j.issn.1008-0384.2024.12.001
https://doi.org/10.19303/j.issn.1008-0384.2024.12.001

1316 I R F IR

fertilizers and adding magnesium hydroxide and/or oyster shell conditioner on soil fertility and acidification at farmlands of
varied fertility and productivity were analyzed. [Result] More than other replacement rates, substituting 25% conventionally
applied inorganic compounds with organic fertilizers had demonstrated an increased tuber yield by 13.5% in sweet potato
cultivation field trials. The increase varied depending upon the fertility and productivity of the site. The application appeared to
be more effective on barren soils, as it raised the yield by 4.1% on the highly productive lands, 7.2% on the intermediately
productive lots, and 18.5% on lowly productive fields. For remedying acidification on land, the addition of agricultural
magnesium hydroxide at a rate of 300 kg~hm72 or oyster shells at 1 500 kg~hm72 in soil not only raised the pH but also the yield
of sweet potatoes grown on it. On the field where 25% chemicals were replaced by an organic fertilizer along with 300 kg~hm72
of magnesium hydroxide application, a significantly increased tuber yield of 4 641.7 kg-hm ~ and soil pH by 0.49 over the
conventional fertilization was achieved. [Conclusion] Replacing 25% of chemical fertilizer with an organic one and adding

agricultural magnesium hydroxide at a rate of 300 kg‘hm72 or oyster shells at 1 500 kg~hnf2 for fertilization significantly

539 %

reduced the fertilizer usage, improved the efficiency, and mitigated the soil acidification in sweet potato farming.

Key words: sweet potato; organic fertilizer; soil acidification conditioner; fertilization
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1.1 HEBHAEZER AL ERE

FEH A X E T R L AT HLAE AR AT
MG . iR 3t 5 AN, (1) HEFEMEIE (RF);
(2) A HLAE B AL 20% 16 AL (80%RF+20%O0R ) ;
(3) 47 LB & 18 25% 1k A ( 75%RF+25%0R ) ;
(4) 47 HLAE 18 30% 1L BB ( 70%RF+30%O0R ) ;
(5) A ML FEAL 40% 1L IE ( 60%RF+40%O0R ). it
JIES Kb R v 2 it TS Ak O i A 2 DA 2 8 % it A
U R, A e A b B A M A SR L
R AW A, LA A L 1 O [R]itE IR Dy
1) MR IREL, DXHEH20m’. K%K
YO E A H X, A S B AR
AN SN T3 KT () s A Ry i

R B UF A MLAE B AR AR AC e e L 9 H 3 B 7R X
(e 1S P, P AER T E L P AT H
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R H ) B R . IR 4 A3 (1) XTHE
(CK); (2) JIBtAe (FP); (3) #EFEMEAE (RF);
(4) A PR B AL 25% fL AL (75%RF+25%O0R ). Jif
FIE A B8 v g 3 A6 it A Ak T 1245000 - P it A 39T AE 4
A H AR 7 A R R A 2 S O 2 i T S A
W, BRI 1 (ANFEETER2).

R0 AR 73 i R 2 (N 46% ) . i 5 R 45
(P05 12%) . & ALAT (K,0 60% ), A HLALGE F
A HUE (N+P,0s+K,0=5% ). Hir, MKEWF5EEE
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Table 1 Field experiment on partial replacement of chemicals with organic fertilizer for sweet potato farming
ENE sy NG uya)
Different fertilization scheme 1/(kg~hm72) Different fertilization scheme 2/(kg-hm72)
pigid e wEIE FE AL posid EaNilul e HRAE AHE
Treatments N P,04 K,O  Organic fertilizer Treatments N P,05 K,O  Organic fertilizer
HEFF A pait
RF 180 60 225 0 CK 0 0 0 0
80%IHEF7 HEAL-+20% A HLAL >Rk E
80%RF+20%O0R 144 48 180 2400 FP 205.5 114 115.5 0
TS%UAEIEHEAT+25%H DAL A
759%RF+25%0R 135 45 169.5 3000 RE 180 60 225 0
70% A it AE+30% A3 HLAE 75% A i A +25% A HLAE
70%RF+30%O0R 126 42 157.5 3600 7504RF+OR25% 135 45 169.5 3000
60% 37 1 AC+40% A HLAL
108 36 135 4800

60%RF+40%0R

B A Shy AR . BB E R S e R ) B S A 3 Ykt
Mo Hrr, 50% B9 RN FF AL K 100% BB FA
HLABAE AL it 5 35% A4 Z&UIE T 20% 14 4 A0 76 25 1
MG 20 d 2245 A VRSB I 5 3R 15% AT
F1 30% 4 AEAE 2V F A IS 45 d 25 A 1) S5 B 8 K 40 3
YR8 AE i FH o it I 5 vk R 70 M i it FH S8, 2R
22, B R F MG TR . 2420
V] 32 20 o ) 885 R 0 DX A AR e A TR, S
PRI ST 285 HAE Az 7 g A 8 i v, g 2t o

e P 24l R T AR AP A R, [l — 1 A
R VNI = g [T P A B I 1 S S o e
B0 DA Rl B 98 1 m DL B B R4 A, Al A e 4
T 24 4R TH —E

B SEHEET, SR “S” AU mE R 0~20 cm
R 5 Al AE 1 kg JH T e HEREACE I AR 4
G, BAROE e SRk B AL IR W3R 20 IR AR
W5 J7 ik 2 B BT IR H Ok, AN X
WeRRRR, o3l S DR

F2 M DEFTEEMAMR

Table2 Major physiochemical properties of soils at test sites

FHUR B A Rk A
et B 2L o Alkaliine Available Available
. . pH Organic matter/ . .
Experiment types No.of trials (g'kgil) nitrogen/ phosphorus/ potassium/
(mgkg ) (mgke ) (mgkg )
R I=YES 1l
. ﬁmﬁﬁ N ﬁﬂ:ﬁﬁm@_.lﬂﬁﬁ 6 6.12£0.70 15.10+£3.42 82.25+22.36 52.66+22.20 92.15+£32.97
The optimal ratio of organic fertilizer replacement
R RPN
. . ﬁMHE B . L 13 5.67%£0.40 18.56£5.59 108.82+24.41 51.37£21.70 140.96+33.25
Organic fertilizer replaces chemical fertilizer
KAAEN SRS
+ + + + +
The optimal dosage of agricultural Mg(OH), 2 4.981+0.13 12.59+8.91 105.35+29.20 15.16+12.54 117.55+15.69
L 2 5 4 P
# ket 2 5411032 18.84+1.22 136.15+14.35 55.77£10.50 108.75+17.61
The optimal dosage of oyster shells
V5 = i 72 Ay
i) 2 4.9540.30 12.25+8.70 96.95+13.36 26.04+23.07 118.161+20.23

Fertilizer reduction and acidification treatment

1.2 HEERRUERIE R AR B ER

SRR TE A AR T - 1R Ak 9 B R L it
M, R H B R KR T AR A
G e by e A P S . R B USRI B e
WA S AN EE: (1) HEFMEAE (RF); (2) #E7E
Jiti B+ A AL EE 1 (RF+Mgl )5 (3) FE 75 it B+ 4
fLEE 2 (RF+Mg2 ); (4) HEFEMIE+E & sk 3 (RF+

Mg3); (5) I +5 L8 4 (RF+Mg4), H
I i 02 3 (R A AL BE i ) o 45 7E B i
HERR I I 5 AL R, (1) HEFAC (RF);
(2) #E4£ 0 IE +4E 45 52 4 1 (RF+OS1 )5 (3) #E##
Jiti ARG5S 2 (RF+0S2 )5 (4) HEF#HE AR+ 1552
¥ 3 (RF+0S3); (5) #fE 7 it JIE +41 W5 5 By 4 (RF+
0S4 ), HMHifE 02 3 (HWise & ). AE
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(5) A HLAEEAR 25% 1k B +& A AL B [75%RF+25%
OR+Mg(OH),], I 4.
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Table 3 Field experiment for optimizing conditioner dosage for sweet potato farming

KA & LW
The dosage of agricultural Mg(OH),/(kg-hm ) The dosage of oyster shells/(kg-hm °)
Ab 3 e e AR AE SEMEE past e AT HRAE TR
Treatments N P,04 K,0 Mg(OH), Treatments N P,04 K,0 Opyster shells
R A AT
RF 180 60 225 0 RF 180 60 225 0
e AT+ AL B P B AT+ 5 56 1
RF+Mgl 180 60 225 150 RF+OS1 180 60 225 750
e AT+ B2 HEFZ AT+ 5262
RF+Mg2 180 60 225 300 RF+0S2 180 60 225 1500
HEFE it e+ A EE3 HEFE it AE+HEE W 78 3
RF+Mg3 180 60 225 450 RF+0S3 180 60 225 3000
HedEit e+ A R4 HEFE R A+ W T b4
RF+Mg4 180 60 225 600 RF+0S4 180 60 225 4500

F4 CARREMBRLIAIEH EX IR’
Table 4 Field experiment on fertilizer wusage and soil

acidification treatment

P ik B AN A v B 06

Fertilizer reduction and acidification treatment/(kg-hmiz)

QbR AL OBEE HIE GhuE AR
Treatments N P,04 K,O OR  Mg(OH),
Xéff 0 0 0 0 0
leﬁgiﬁﬁe 205.5 114 115.5 0 0
TE%;T;EHE 180 60 225 0 0

75%HE A7 i HE+25% A ALAE

750 RF+25%0R 135 45 169.5 3000 0

TS5 M IE+25% A HLAE+
SR 135 45 169.5 3000 300
75%RF+25%0R+Mg(OH),

FH T 3 560 S il 9 D ) A L i R 7 e A
5 E LR . R AL R B R R A F A
AALEE (FF T AR R AERHA BR S R ) R 72
Ky (f a3 38 AR SR A R /4R AE ), RS
JE it H o 1l g 3 FH Y R &R A BE H Mg(OH), =
39.0%, Ji4F4E Q/HDFL 002-2018 A5, k56 %
PR AL 05 7 M0 S SR R G T 0 Y A 0 e 46 L T2 T
17 B 1) 2% B8 78 5 5+ HE R B R, pH8.0~ 10.0,
Ca0=35%, JREMF4 QMTINY 002—2020 FiifE . fit

TR A Y AL AR IR WL 2. R A SRR B B
L AR R R AR L AR IR S R A6 A
L R A e P A5 5 (1.80£0.57) emolkg
ASHPERE SR (0.204£0.02) cmolkg .
1.3 HIELIE

WA H AR g5 0, DARET 5 N 6.0 JC . P,Os
576, K057, mfmANIE 0.8 6. RS AILEE
1.8 JC., 4HWGFEH} 0.6 JUAIEHL 1.5 ST M ik
PRI . B R ] Excel 2019 H1 SPSS 26.0 #:47 4¢3
I3y, R Excel 2019, origin 2024 24l E £, K
PR 2 B ML X 2 T 22 40 BT L g Ak B TR] A 500 22 5
fe /N B 35 22803 (least significant difference, LSD )
BV SRZ B 1 25 5 0 3 . KRk P<<0.05,

2 ZRE5pH

21 HEBHEE RN ELS)

T 44ESR, FEH B R XORFAR J7 B8 1 58 A%
T oM, IE RIE R S, HEA L
BACALIE B LA DN 20% $2 55 2 40%, BB ™ i 2 9
SeTtmIE TR, 2T R, 75%RF+25%0R
Ab P S B e N T LA 4 AN Ab 3R, B EROE
3k 5] 18.2%; 80%RF+20%O0OR . 70%RF+30%OR /b
PR e 5 B S T RF A, {H 60%RF+40%0OR
4b B 5 RF b8 I JC 8 25k 25 5 o 256 FH ] i FIES A
ARV, R F Y E T S A AL 2, R BN
75%RF+25%0R > 70%RF+30%OR > 80%RF+20%OR >
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RF> 60%RF+40%0R . 75%RF+25%OR 4b B () H 2
FEAE B, Hb RF AR B N 13.5%, {H 60%RF+40%
OR AbFH ) H 24 IR T RE AL B, b ml i, A
#=5 TEAHEEXR LR GIXEE =8 iR H s

Table 5 Sweet potato yield and fertilization efficiency under different rates of replacing chemicals with organic fertilizer

BUIE R AR Le 19 A A & B R N A RE AR A5 45 e 1 2
Yo B IE AL RS o 2 5 45 R R, (MR e A
fifi b, AR 25% PRI S AR LG ]

HY R i &
Sweet potato yield Fertilization benefits
posi
Treatments e e A k%N FE ETRIcE i
Yield/ Yield increase/  Yield increase Fertilizer cost/  Output value/  Net output value/  Net income
(kg'hm ™) (kg'hm ™) rate/% (6-hm ™) (76-hm ) (t-hm™) rate/%
HEFENEIE RF 20500.1+6606 d — — 2505.0 30750.2 28245.2 —
80% M FE I AL+20% A HLAL
+
Q0%RF+20%O0R 22154.0+7281 be 1653.9 8.1 3924.0 33231.0 29307.0 3.8
5% AETEHEAL+25% A HLAL
242313+ 1
75%RF-25%0R 3137801 a 3731.2 18.2 4282.5 36347.0 32064.5 13.5
70%EFE HEAC+30% A HLAL
22971.8£7120b
70%RF+30%O0R 2471.7 12.1 4633.5 34457.7 29824.2 5.6
60% 13 it iL+40% A HLAL
21231.7£6686 cd —
60%RF+40%0R c 731.6 3.6 5343.0 31847.6 26504.6 6.2

R FIEEE J5 AR/ - BER R A R A B ) 22 ek 35K~ (P<<0.05) » R [l

Data with different lowercase letters on same column indicate significant differences at P <<0.05. Same for below.

22 BAUREBERCEMEEZE~EHFMN

A4, EHEEFXNEH, Bl K
FEHAHIER T 3, 8. I AHEHRE ., K645 R L
WY, fem . . R E A, SR A R
75%RF+25%0OR > RF> FP> CK, 75%RF+ 25%OR Akt
BRI B P i R T A 3 bR, R TR HE
KOG AN R S A T, A IR AR
77 FERIT g 77 FEAH LU 38 7 238 e B A, o F b
KPR Y CK AL BR3¢ T 7= H A 3 7= SRR T
21.6%, %™ M b Jj7KFF B CK AL AREE T & ™= H
3G 77 B BEAR T 29.7%. it AR IE /Y FP AL 38 iy
oL IR R R R AR,
o AR ARG AR5 B -3.4% . —4.0%. —6.6%.
Jite A AILIE A H L I F B v 7 Y 4 e s R
TR, MEBEFESE, e T K T
FHA HLAE B 75%RF+25%OR Ab BE {184 77 2 T} T
3.1%, A% B Hb 5 K SF R it A HLIE Y 75%RF+
25%OR Ab B3 7= R TE T 14.4%. KL, @i #
Jz i X s s R B, A HLIE AR 25% T Y
Jit JES 5 i 4 A8 S [t g 7K B 7 ROR BA 3 i
WM, JF HAE KT R e AR I
23 TERGAENMNRERS
231 EEBAAEZN TR NN HEZ 200

U2 Ak, FEHEEERABEMR T 2 M RTE
A8 Tb 5 Fic BRI A 2 A 4 G 5 R e 4R A A

Bo 25 (R 7) R, WA A s G
oAb B R TR A, R
AR A T B v G P LA RF+Mg2>
RF+Mg3 > RF+Mg4>RF+Mgl >RF, RF+Mg2 &b 3+
B3 P A A T RF+Mg3. RF+Mg4. RF+Mgl 4b
FRATBIEIN T 1.6%. 6.3%. 6.8%. 41455¢#) e fEH
AR H 2 P~ MU RF+0S2>RF+0S3 >RF+0S4 >
RF+0OS1>RF, RF+OS2 4b B H 25 1) 3 7= S 40 4 F
RF+0S3., RF+0S4. RF+OSI &b 43 B34 17 1.1%.
2.8%. 4.5%. HIMCATHN, FEHERE AT Y B A S
300 kg-hm 94 I A0 A AL 56 X 1500 kg-hm > (1 41 5
FEM AT i — DA
232 ERBMALAEF R E A2 £ pH 6%k

R 12 56 45 SR ) 45 Ak BEBE 2 A pHO e 25 5,
ML CA) AR, Bl A &R T BE A g
-39 pH (AR Y8BI4 . RF+Mgl, RF+Mg2. RF+Mg3.
RF+Mg4 (1) 1€ pH 4371 7 5.19 . 532, 5.38 . 5.50,
4R 1 pH I 3 THEE T AL B, 4y 4R
57020, 033, 0.39. 0.51 4 pH Hifii ., RF+Mg4 it
PR 445 pH 5% & T RF+Mgl AR, {H5 RF+Mg2.
RF+Mg3 4bFEAY £ 398 pH Jo i E 2257 (P>0.05).

M1 (B) AIAL, 76410550 B i A A il 56
f, RF AbHfY 43 pH 4 5.36, RF+OS1, RF+0S2,
RF+0S3, RF+0S4 4bHi (1) + 1 pH 3 & T HELE i AT
AEFE, 4r B4R E T 0230 0.50. 0.58. 0.64 4~ pH #
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Table 6 Sweet potato yield affected by chemical fertilizer replacement
R0 I HE Sy 2K ) L 5 Sweet potato yield
ST )1 55 A
Farmlands with varied Treatments P Jif 77 %
fertility and productivity Yield/(kg-hm ) Yield increase/(kg-hm ™) Yield increase rate/%
X CK 40360.0+4437 ¢ —4441.1 -9.9
o AL FP 43291.1+5317b -1510.0 -3.4
e N
High yield field HEL BN RE 44801.1+4937b — _
T5%AMER HEAE+25% A HLIE 75%RF+OR25% 46633314995 a 1832.2 4.1
XHHE CK 22236.3+2503 ¢ -10218.4 -31.5
S AT FP 31156.9£6197b 12978 —4.0
7 " N
Middle yield field HEAEHEAE RF 32454746894 b — _
T5% R i AE+25% AT HLAE 75%RF+OR25% 34777.0£5896 a 23223 72
R CK 117373+ 13 ¢ ~7687.7 -39.6
= SR FP 18141.7£617b -1283.3 -6.6
,’w‘ Eﬂ o
Low yield field HERE AL RF 19425.042046 b — _
75%E A it AE+25% A HLAE 75%RF+OR25% 2301671774 a 3591.7 18.5
=7 TEREBEFNITERRAENEESEXZN
Table 7 Sweet potato yield under different dosages of soil acidification conditioner
, Z = & Sweet potato yield
I it b 2 -
Conditioner categories Treatments P 5 £l 5 R
Yield/(kg-hm *) Yield increase/(kg-hm *) Yield increase rate/%
PRI ICRE 29475.0+5324 b — —
HEF M+ F AL BE ] RF+Mgl 32508.3+7227 a 30333 103
A S .
e = S +
Agricultural Mg(OH), AR A BE2 RF+-Mg2 34511.7+6958 a 5036.7 17.1
HEFF it IR+ AL BE3 RF+Mg3 340583+6130a 4583.3 15.5
HEF M+ E AL B4 RF+Mg4 32658.3+6345a 31833 10.8
HEFE I AERF 17238.01606 b — —
HEF HENE W5k | RF+OS] 18928.7+1188 a 1690.7 9.8
CARU s . g
HEL AL+ 2 432 RF+OS2 19702341104 a 24643 143
Oyster shell
e it AR+ R 556 3 RF+OS3 19506.0+709 a 2268.0 132
HEFFEAE LG 7584 RF+OS4 19222.74+1101 a 1984.7 11.5
60 A _T_ 62 | B a a
a
b 1
58 | ab 2 60 t 1 a
o
56 b b a T
58 |
T - = T L
o os4 | a e
s O - S 56 -1 -
C
52 | o
—|— T 54 + o _|_
50 l—= -
52 F
48 L | J_ 1 J_
1 1 1 1 1 5.0 1 1 1 1 1
RF RF+Mgl RF+Mg2 RF+Mg3 RF+Mg4 RF RF+OS1 RF+OS2 RF+0S3 RF+0S4
NENEFRFEREREE (P<0.05, E2[H.
Data with different lowercase letters indicate significant differences at 2 <<0.05. Same for Fig. 2.
1 TRAERBESELE (A) . HIFEH (B) 1% pH Mz
Fig. 1 Effects of addition dosages of agricultural magnesium hydroxide (A) and oyster shells (B) on soil pH
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fii . RF+OS4, RF+0S3. RF+OS2 4k i iy + 4% pH &
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Fig.2 Soil pH under different fertilization treatments
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