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Abstract: The study was aimed to explore the effects of applying different organic fertilizers on the yield, quality, soil
fertility of sweet potato. Five different organic fertilizer treatments with no fertilization as the control were set up and
sweet potato variety Qianshu 6 was used. The results showed that the application of organic fertilizer could effectively
promote the growth of sweet potato vines and the expansion of root tubers. The yield of Shangcanli biological organic
fertilizer (T4) was the highest, which was 19.9% higher than that of the control. The effects of different organic fertiliz-
ers on the nutritional quality of sweet potato were different, but the accumulation of dry matter was not obvious. In ad-
dition, planting sweet potato significantly reduces the nutrient content of soil, while applying different organic fertilizers
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could supplement part of the nutrient requirements of sweet potato, but had no significant impact on soil pH value. Or-
ganic fertilization significantly increased the contents of soil microbial biomass carbon (MBC) and microbial biomass
nitrogen (MBN). Organic fertilization significantly increased the activities of urease (URE), acid phosphatase (ACP),
N-acetylglucosidase (NAG) and cellobiase (CBH), but significantly decreased the activities of nitrate reductase (NR)
and-Glucosidase (BG), while did not significantly affected the activityof other enzymes. Correlation analysis showed
that the effects of different components of organic fertilizer on the yield and quality of sweet potato root tubers were
quite different. The pH value of fertilizer and the amount of organic matter input mainly affected the quality of root
tubers, while the amount of pure nitrogen input was closely related to the yield and quality of root tubers. The physical
and chemical properties of soil were mainly affected by the pH value of organic fertilizer, the input amount of organic
matter and pure nitrogen, but had little correlation with the input amount of pure phosphorus and pure potassium. The
correlation between organic fertilizer and soil MBC, soil URE, ACP, NR, PPO and LAP was stronger than that of soil
microbial biomass nitrogen (MBN), N-acetylglucosidase (NAG), cellobiase (CBH) and polyphenol oxidase (PPO). Dif-
ferent organic fertilizers promoted the growth of sweet potato, increased the yield of sweet potato, increased the nutrient
content of soil, and changed the microbial environment of soil to a certain extent. Therefore, the correlation analysis
results of indicators could provide references for sweet potato production.
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Tab. 1 Introduction to different organic fertilizers
4t AL 4B I AR (o m BE
Treatment Organic fertilizer name Manufacturer Basic information PP 61227“10? rate o
m/kg
T, PR Z TR A HUE SN R AR B AU =45%, N+P0s+K,0=10% 120
KR A FRA W]
T, MR AR AR K HE LA B2 ) HHLR=70%, JEHIFR=65%, AL =10% 120
T; B A ekl TAETRAE AL IR AT BR 23 7] N+P,05+K,0=25%, AiLIGH % =0.20 12/ 120
T, E&ERIFHIE TR e O H AR A BRA 7 AL =47%, N+P,0s+K,0=6% 120
Ts Pk A A HLIE PO EYCRICBR A RA R AHLE=40.0%, HREEE=0.2012/¢g 120
CK AL
xR2 AEBEHEpH BFxEHHER
Tab. 2 pH value and nutrient detection of different organic fertilizers
b3 HHUR ﬁ*ﬂﬁﬁﬁ/\i F%47 & & Nutrient content 4l #5737 A& Nutrient input
Treatment Organic/% I“p“mta‘t’fefflfgmc LW TP A TKY% 4 TNY% 20 TPkeg &8 TKke 2% TN/Ke
T, 8.79 43.7 52.4 3.934 3.60 5.16 4.721 4.32 6.19
T, 10.02 82.4 92.9 0.136 11.52 1.41 0.163 13.82 1.69
Ts 4.89 13.1 15.7 3.564 4.96 19.46 4.277 5.95 23.35
Ty 7.86 50.2 60.2 2.166 2.16 4.69 2.599 2.59 5.63
Ts 7.00 43.7 52.4 1.169 1.46 3.12 1.403 1.75 3.74
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Tab. 3 Growth characteristics and yield of sweet potato with different organic fertilizers

. N W e ey — 0 /H“E\i
pm MURKSHE e b B SR 2 s opgs | EORRE
Plant Leaf Stem Leaf  Number of Vine length Stem di- Root yield Commodity nerease procuction
Treatment . ) compared
growth colour colour size/cm” branches /em ameter/cm /kg rate/% .
with the control/%
T, hAE o EAM B & 7.8x7.1° 7.1° 130.2° 0.5645*  2143.3¢ 85.6% 12.2
T, HE % WREk 4t 7.6x6.3" 6.8" 113.7° 0.5790° 2221.9° 88.7° 14.5
T; % 23 4t 7.2x6.1° 7.4 122.4¢ 0.5840" 1988.0¢ 85.5% 12.3
T4 g 53 & 7.0%6.5° 6.9 159.3° 0.6075°  2367.3 83.2% 19.9
Ts HE % TR 4 8.3x6.6° 7.6 142.4° 0.5795*  2232.1° 81.7° 16.4
CK g g A R IREE & 7.1x6.0° 7.0° 111.3° 0.5372° 1859.9° 75.1°

e IR E AR RN FRRR A RATZMZ R BE (P<0.05) . RPEHEANEE =100 g L LHHE,
Note: Different lowercase letters after the data in the same column indicate significant difference between different treatments (P<0.05).
Commercial sweet potatoes refer to a single sweet potato with a weight more than 100 g.

x4 HRAARERAVENEHZERR®ME

Tab. 4 Root quality of sweet potato with different organic fertilizers

HLLT 4 HLIR 7 HiEE C TEA i SR puyi

EH

Trfftfent ?rotein . Cr‘ude fibrﬁ (?rude faE 1 Vi‘tamin Cfl 'Starch | Redycing suﬁgﬁir T(?tal sugeir1 Dryjlim?tjt:yeﬁr 19,
/g (100 g) ] /[g(100 g)"] /[g(100 g)"] /[mg (100 g)"] /[g(100g) ] /[g(100g)"] /[g(100g) ]
T, 1.65° 0.542° 0.342° 25.61° 17.2¢ 1.6" 1.8° 33.72°
T, 1.67° 0.406° 0.317° 25.52° 19.2% 1.3 2.1° 32.30°
Ts 1.47% 0.530" 0.445° 22.63° 18.8 1.1¢ 1.6 32.46°
T, 1.57% 0.417° 0.434° 24.66™ 23.0° 1.0 1.8 32.11°
Ts 1.68" 0.421° 0.218° 23.39% 20.8° 1.0 3.4° 33.65°
CK 1.40° 0.492° 0.338° 24.17" 17.6° 1.1° 1.8 32.28°

T WS A /NG 5 R m A B 22 52 2% (P<0.05)

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
23 AREEVAEHE R+ EEL R R

H1ZE 5 AT, &AL FEXS 4% pH #9520 A B
B (T3 BRSN ), XS 5857 73 A 52 22 S 0K

TR . GRS (T840 ) . ARUCSEEA
M (T BRAN) s, H, A& aE®
CK 1N 5.4%~114.3%, SRS & B4 CK 1

Jit FHAS TR) A LIS 24 0 2 4w 7 A HL & =
(TsBRAM), Horb T, AP & A (51.9 g/kg ),
IV (CHEBRN) AL & & (41.1 g/kg)
M 26.3%, # CK (HEWORE ) AR &
i (41.8 g/kg) ¥EINT 24.2%. [RIEHGEHAVLAC
W RERI T YA S S HRYEES (T, BRSM) |

A 0.9%~28.0%, ACHuthk & mik CK RN
27.4%~158.5% , A AW & &K CK H0E H
12.6%~552% , S8 & EK CK HIiFHN
10.5%~24.4% , AU SH & 2% CK [N
16.5%~29.0%. T, Fl T FEA% T H R & 2,
HAKC N BT T R S R, Ty, T



552 4

ARA=2G % AN AL H 2™ . dh B S T 52 355
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SR AT . AR B SCIRIERS . AR
BB A RS A BEER RS B 58 1V (H)

296.3%F1 50.1%. HULERM, A PUICEHE!
ERE P AE VLR SR, (EERNTEER A £
ey, HARTRIA WL XS +HE35 70 1 #b 78 22 4
K, Xulae S aiR AR, HEAEKY

UEIE PR T 35.4%. 12.7% . 11.6%. 14.5% . 12.4% . PP R IR A1 A 45 2 07 R R A,
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Tab. 5 Physical and chemical properties of soil with different organic fertilizers

FHUG AR SR Tl 2L i/ S TR AN ARCSEE RASEL ARERE:

b F H Organic Available Available Alkali hy- Exchangeable Exchangeable Available Available Available Available
Treatment matter P K drolyzed N Ca Mg Cu Zn Mn Fe

fgkeg") Amgkg') /mgkg") /Amgkg') Acmolkg') /emol'kg') /Amgkg') /mgkg") Amgkg') Amgkg")
T, 473 43.9% 27.4% 1274 151.79% 16.50° 2.37¢ 1.03¢ 3.31° 20.63¢ 101.34¢
T, 4.74*  46.1% 30.1° 183° 168.34° 16.00° 2.09¢ 1.31° 3.14% 29.96" 121.62°
Ts 4.15°  46.8° 47.8° 129¢ 194.64° 16.41° 1.14¢ 0.57¢ 2.94% 28.05° 82.51°
T, 4.53*  51.9° 24.2¢ 164° 152.55% 20.81° 3.23° 0.98° 3.17% 27.05° 93.10°
Ts 4.63"  41.1° 23.5% 155° 173.60% 20.14° 4.24° 1.35° 3.21% 27.59° 107.88°
CK  4.61* 41.8° 22.34 134¢ 157.81¢ 16.26° 1.64¢ 0.87° 2.66° 23.22¢ 91.65°
v 4.69*  41.1° 30.2° 151¢ 178.86" 18.62° 0.54" 1.48° 2.99% 91.03* 137.55°

o IV FR AR BT BRI 50 H  EAEEBT . R F B S A ) /NG 5 B 2R b B E) 22 S B2 (P<0.05) o

B

Note: IV represents the physical and chemical properties of the test site. Different lowercase letters after the same column of data indi-

cate significant difference (P<0.05).

24 AREWEEAXN TEMEVER. BN
=41

% 6 T, 5 CK AL, £AbB i 23
T +3E MBC A1 MBN [ & &, 1fii MBC/MBN {H
WK, Hrd, MBC B0 RIS IR i K2 A A
YIAENUE (Ts) , b 45.4%; Hk HE S
BE(Ty) , B8N 25.1%; 1ETEEHRZ TR AL
BB (Ty) BIBGIER/N (6.2% ) . MBN 28 {L AR
5 MBC ML, &% B3GR K52 Ts
(281.1%) , HK A T35 (90.5% ) , T, FHEIE F A%
(9.5% ) o MBC/MBN {H1ZE L NI NI%f-5 MBC #1
(61.0%) , H¥K A T (34.4%) , T, BYFEIRE/N

6 ARABIIEHRBEYEMER. ERILE
Tab. 6 Microbial biomass C, N and ratios with different
organic fertilizers

AL ¥H Treatment MBC/(mgkg') MBN/(mgkg') MBC/MBN
T, 462.41° 3.12%¢ 148.35°
T, 479.14° 4.61° 103.93°
Ts 564.44° 5.43° 103.88°
T, 470.89° 4.52% 104.10°
Ts 656.38" 10.86* 61.72¢
CK 451.21¢ 2.85¢ 158.44*

s FSNEEE G AR NG FREFRIR AL PR 25 57 2 (P<0.05) .
Note: Different lowercase letters after the same column of data
indicate significant difference (P<0.05).

(6.4%) . HILEB, HiEAEPUIERER Rkt M+
P i Wk A S, HAGPR Ts( A HLE =40.0%,
BROEEE=0.20x10%g, pH 7.0, 667 m® [
120 kg ) AW 57 A LA R e b .

25 AREBEVAEHE R - EEEE R R0
mE 1A, 5 CK AL, it A P B
BT H3ENRES (URE) 36T (T BRAN ) (4
0% 8.3%~51.7% ) . FRMEWEIREE ( ACP) THt: (3
& 61.3%~270.8% ) . N-ZBEA AW (NAG )
TEPE (B 16.0%~91.3% ) FI£F-4E —#ifif (CBH )
TP (IS 12.5%~206.7% ) , T 35 PR T iR
i (NR) W6PE (PR 28.6%~50.7% ) 1 B-
WA PR (BG) 1M (T BRAN ) (F#IE 5.8%~
48.6% ) o AbFE T, il T, WL A LR (PPO) ih
PREET CK, 0% CK T 69.1%F

103.7%; AbPE T, F1 Ts W BH 8 FRAIK T -4 PPO %
P, AL T, () PPO W& MEE & T CK, HH 2
m2ZEFARE. 4 T, LS EAYE (POD)
HHERERT CK, T, M T, B E&ETF CK, H
R YE CK MEXBEFEZES . M TRA R

(LAP) , BRALEE T, A1 T, W AR TXTHEAN, HAx
WS CK 2R EES. &L, ARAHVE
X A R PR A R 22 R, XA RE S ANEA
MUAE I BRAE R 0T | ol O 8k i S G PR 25 2 L R
s R A G
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Fig. 1 Soil enzyme activities under different organic fertilization treatments
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2l (LAP) ¥ 5IER pH KA ML A i 52 1 3
TG, H LAP 5P hai g faifi e A i 2
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i AR B IEAESE, 1 PPO 5HEEY pH
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Tab. 7 Correlation analysis between organic fertilizer and yield and quality of sweet potato

izt e KRR EAKR M4 HRM 4R Cc o wR i JE JpE T4

Index Root yield Commodity rate Protein Crude fibre Crude fat Vitamin C  Starch Reducing sugar Total sugar Dry matter
e pH 0.420 0.436 0.531°  —0.349  -0.316 0.701"  -0.133 0.473 0.017 0.163
HHURARE  0.494 0.330 0.613" -0.601" —0.373 0.638" 0.083 0.138 0.170 0.132
EIN S N -0.057 0.527" 0.188  —0.051 0.038 0.353 -0.323 0.302 —0.182 0.073
IR AN -0.138 0.745" 0.156  —0.130 0.041 0.388 -0.397 0.329 -0.268 ~0.140
- NS -0.634" 0.042 -0.670"  0.588" 0.609° -0.527°  -0.231 -0.073 -0.451 -0.335

T THRIRTE 0.01 AR (XU EAREEADE, THRIRAE 0.05 K (BUI) b REASE,

Note: " indicates extremely significant correlation at the level of 0.01 (both sides); " indicates significant correlation at the level of 0.05

(both sides).

*8 AHIESTEEUMRMEXESHT

Tab. 8 Correlation analysis of organic fertilizer and soil physical and chemical properties

=g +4¢ pH T HEE LT EERI AT i

Index Soil pH Soil organic matter Available P Available K Alkali hydrolyzed N
JIEAL pH 0.793" 0.010 -0.573" 0.583" —0.554"
LIV PN 0.705™ 0.045 -0.571" 0.805" -0.476
PN S 0.193 0.039 0.133 0.326 0.013
AR AR 0.148 0.066 0.287 0.466 0.154
SRR E —0.836" 0.144 0.899™ -0.638" 0.658"

TE: TFRIRTE 0.01 K (BUI) B EEAEDE, TRARTE 0.05 KT (BUM) b RAEADE,

Note: " indicates extremely significant correlation at the level of 0.01 (both sides); “indicates significant correlation at the level of 0.05

(both sides).

®9 ANRSLEMENEREEEHNHEXEST

Tab. 9 Correlation analysis of organic fertilizer with soil microbial biomass and enzyme activity

16 ¥ Index MBC  MBN URE ACP NAG CBH NR BG PPO POD LAP
JEEL pH -0.538" —0.363  0.445 0.558"  -0.056 -0.103  —0.599" 0.369 0.663”  -0.191  -0.553"
HHLFEEAR 0373 -0.179  0.397 0.679"  —0.242 0.079  -0.531"  0.412 0.474 -0.323  —0.557"
LR A 0341 —0.322  0.064 0.128 -0.192  -0.382  -0.296 0.011 0.509 0290  —0.525"
IR AN -0.386 —0.374 —0.047 0.425 -0.199  —0.434  -0.410 0.613"  0.762" 0329  —0.664"
LA AR 0.157 -0.053 -0.614" -0.645" 0.076  -0.224 0.354  —0.091  —0.182 0.472 0.244

TE: THRIRTE 0.01 AR (XU EAREREADE, THRIRAE 0.05 K (BUI) b REASE,

Note: ~"indicates extremely significant correlation at the level of 0.01 (both sides); " indicates significant correlation at the level of 0.05

(both sides).
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Tab. 10  Typical variables of soil physical and chemical
properties, soil microbial mass and soil enzyme activity

W FRAEAE TR it ok R
Component Characteristic ~ Contribution Cumulative contri-

ompo value rate/% bution rate/%
1 7.145 16 34.024 59 34.024 59
o 4.371 23 20.815 37 54.839 96
3r 3.282 68 15.631 79 70.471 75
4 2.394 33 11.401 57 81.873 32
5t 1.240 61 5.907 68 87.781
6™ 0.951 35 4.530 23 92.311 22
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Fig. 2 Principal component analysis of organic fertilizer

and soil physical and chemical properties, microbial bio-
mass and enzyme activity
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