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Effects of Different Organic Fertilizers on Rhizosphere Microbial Carbon
Source Utilization, Nematode Community, and Nutrient Absorption of
Jackfruit

CHEN Hongxing" %, MO Yuncong"? XU Yadong’, SU Lanxi'’, BAI Tingyu', WU Gang', XUN Weibing*, XU
Zhihui*, ZHAO Qingyun'

(1. Spice and Beverage Research Institute, Chinese Academy of Tropical Agricultural Sciences/National Tropical Plants Germplasm
Resource Center-Sub Centre of Germplasm Resource for Woody Grain/Wanning Comprehensive Field Scientific Observation and Research
Station of the Ministry of Agriculture and Rural Affairs/Key Laboratory of Genetic Improvement and Quality Regulation for Tropical Spice
and Beverage Crops of Hainan Province, Wanning, Hainan 571533, China; 2. College of Tropical Crops, Yunnan Agricultural University,
Pu’er, Yunnan 665000, China; 3. School of Agricultural Sciences, Zhengzhou University, Zhengzhou 450001, China; 4.College of Resources
and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: [ Objective ] This study aimed to investigate the regulatory differences of various organic fertilizers on the rhizosphere
microorganisms, nematode communities, and nutrient absorption of jackfruit, so as to select suitable organic fertilizers to
construct a healthy soil microecology, and provide a theoretical basis for targeted regulation of soil quality. [ Method ] Malaysian
No.1 grafted seedlings were used as experimental materials, and the latosol formed by granite was used as test soil in this study.
The experiment was designed to have six treatments: CK(no fertilizer), DF(soybean flour), YF(sheep manure), JF(chicken
manure), NF(cow manure), and CF(chemical fertilizer only), for comparing the effects of different fertilizers on the biomass
accumulation, nutrient absorption, and soil microenvironment of jackfruit. [ Result JThe application of organic fertilizer generally
promoted the biomass accumulation and nutrient absorption of jackfruit, and increased the soil pH and organic matter. NF
significantly improved the proportion of soil organic matter, available nitrogen, and potassium nutrients, but significantly reduced
the proportion of soil available phosphorus compared to other treatments. The application of JF also significantly increased the
contents of soil available nitrogen, phosphorus, and potassium; however, YF treatment induced the weakest effect among all
organic fertilizer treatments. Also, the YF treatment had the highest number of soil nematodes and nematode abundance in each
trophic group, followed by the NF treatment. The Shannon-Weiner diversity index and evenness index of soil nematodes in the
organic fertilizer treatment were significantly higher than those in the CK and CF treatments. In addition, the soil microbial
communities under different fertilization treatments all exhibited relatively active metabolism towards carbohydrates, amino acids
and carboxylic acids, while their metabolic capabilities towards polymers, phenolic acids, and amides were weaker. The diversity
and evenness index of soil microbial community structure in the DF treatment were significantly higher than those in other
organic fertilizer treatments. Mantel analysis showed a significant correlation between plant biomass, nematode community,
nematode trophic groups, microbial carbon source utilization, and soil pH. Also, the Mantel analysis of nematode community,
bacterial-feeding nematode, and omnivorous/predacious nematode with soil organic matter showed significant correlation.
[ Conclusion ] The application of organic fertilizer can promote the growth and nutrient absorption of jackfruit, increase soil
organic matter, and improve soil microecology. Moreover, organic fertilizers from sheep and cow manure is beneficial for
increasing the total number of soil nematodes and the number of nematodes in each trophic group, while soybean flour can
enhance the activity of rhizosphere microorganisms and promote carbon source utilization. For practical applications, specific
organic fertilizers or their combinations can be selected based on the basic soil conditions for targeted regulation of soil health,
providing a theoretical basis for high crop yield and efficient resource utilization.

Key words: Organic fertilizers; Jackfruit; Nutrient absorption; Nematode community; Microbial metabolic diversity
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AR T 2024 AFEFETT T 24K R EIAGE L0
FheEBEf BHICRMF Y i 2 61T, b XA H R
%1 800~2 300 h, 4EFHSE 24.6 C, AU EZ
WA/ 2, A KR 1990~2 400 mm, £
LrptE 5—10 A, & T ARG P = KA. it
TN R E R B RGO, R AP E 4
Fl el , 498 o b b g 100
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Table 1 Nutrient contents of fertilizers

) HHL ) A ) )
iSRRI P T A AL AbER
Organic matter/
Fertilizer type pH N/ (gkg!) P,0s/ (gkg ") K,0/ (gkg!)
(gkg')
#H Soybean flour 6.98 730 27.7 37.8 5.9
(% Sheep manure 7.98 574 16.4 20.1 13.9
&2 Chicken manure 7.32 504 8.0 30.4 33.9
4-4% Cow manure 7.24 508 15.6 47.2 12.9
JRZFE Urea 460
L BERR4ES Calcium superphosphate 120
TRERHT Potassium sulfate 450
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1.2 gt

RIS R AHEAL(CK) . 2 kAL (DF ) |
FEAV (YF) . XMEHHE (JF) | 43EhH
HLIE (NF) . Hjifbie (CF) 4t 6 A4 it 4b 3 .
B it ) 0 2 25 s 5 2 Al i A 9 A it A e U 4
(B HH&: N 1.25 g-plant ', P,050.625 g-plant',
K,O 1.25 g-plant '), £ HLAC &b ¥ 3 B8 55 1k A AR 25

(& R AT (4 A A B AR R B LR 2).
WEAE A HLAE AR B AL — PRI A, 2. BT 23 4
WAERAEIBACHE ] o i 35T 8 mm B 5 A< &L
Bt 8 kg, MRHEASEBR —H =0 —08
P B w W KR e AL, B AR
BI3IANEE, BAEL 6 bk, WA 120d 5
TE A TR o

x2 TRLERERAE

Table 2  Fertilizer application rate for different treatments

Jb B APLUL &

T RIS TR

Calcium superphosphate/ Potassium sulfate/( g-plant

Treatment Manure/ ( g-plant™) Urea/ (g-plant™")
(gplant™) )
CK 0.00 0.00 0.00 0.00
DF 181.00 3.39 39.33 2.87
YF 305.00 2.37 27.53 2.01
JF 625.00 1.70 19.67 1.43
NF 321.00 1.02 11.80 0.86
CF 0.00 10.87 20.83 11.11

H: CK, AJiil; DF, #EMAVL; YF, FEEAHUL; JF, MBEFHIL; NF, 42EGHUE; CF, ik, TF. Note: CK,

no fertilizer; DF, soybean flour; YF, sheep manure; JF, chicken manure; NF, cow manure; CF, chemical fertilizer only. The same below.

1.3 MEmMBEAZ*

AR FRBEI 9 MR Bt R — i Ik B i
TIFES SRR, FWIFESL A AR . 250 0 3 34, A
FEFKEDE T, AT RRE I T
FERRTT AR 3 (EIIRARZ 2 mm (W3 ) 4
H 3%, ARIET ACHKHE . WIERAMK A, H
R EES AT G/ LN E A = NS S S B
PR E .

14 ZHWESEEETE

SRR 5 o B A A a2 T R PR B A
B2k HBE AT, F Olympus BX51 )62
TEEMEIEAS, RIEHIE SRR s e,
I A SRR
1.5 TIEREWMEERGITENE

FIA Biolog ECO oA gk A5 4% FL I S (A 1
Ak, e - RERUE YR ACEE M, O R A
DIREM ZREPENTS ) RAEE 3R 192 h TR AL
T B s ThRE 2 AR,

1.6 BHPEZREBFIENTE

W13 TR S it R R PR E R R,
0.2 mm fLARFH, FREL 0.5 g KESL, HoSO4-H,0, M
B, MEM AR, SR E,
1.7 TEBEAMRNE

48 pH . A LB R . AR . SRR
WS (R T ) PO TINE
1.8 #HEE

TE SPSS 26 # A i X) SE 6 Bl A T LR R 2
- B ( ANOVA ), Ab BB (4 22 5 8 25 M X 5
( Duncan ) #i & W25k 7K 5 ( P<0.05), FHFIH
Origin 2024 #F2: Kl 2 R 15 3Rk
PR T B /R & ( Spearman ) AHE R H, FHHEH
linkET A0 804 47 2 47 /K- K6 55 ( Mantel test )77 .

2 45 R

2.1 AEBHAIRRK S B EREE R 55 R
HiR 3 ATLIE Y, AR BN I 2 B A4 B A
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Y —E#m ., wEk (DF), 3 (YF) Al
X3 (JF ) BN B AR & T 9 5 12 1 L £33 J31)
9 45.71% . 48.32%F1 41.37% ( P<0.05 ), NF kb3
Xof U B 25 T R B TR B A T A
HUAEAL B, %5 CF 3§25 . w14 ot it ) E 4] 43 i1)
h32.59%F1 41.63%, H5 CK 2R KB #E . NF
FJF XFrE: R o ) £ AR H B 28 T DF M
YF 4b

AN ) TR A B i1 2 4 45 2 B AL R kY 5 T
AN, AHLIEALRE (B JF AbFE ) AR A & 43
% T CF FI CK b3, b, DF. YF HI NF 4b3 )

FRH LA i 20 5 JF AL H 5 S5 R T 36.9%.32.9%
M 17.3%. CF. YF. DF FI NF &b 3 i) 2530 & 5 & 2
FEm T CK, MiM-H A & 7E CF bl iy, I
K& DF . JF FI NF. YF FI NF Ab#H i AR &k 7 it hik
F T DF. JF fil CF, ZXHAIBE S ETE YF Absh
e, % CF B ERMT 171.9%. YF. JF Fl
NF Ab 3 iy it -l 7 1 25 & T CK Rl CF 23 DF |
JF. NF. CF AbFRARFFH & & 3% 5 T CK Fl JF
A3, JF I NF b 2L 3R 5 it W 3 = T CK Fil YF
AbFH i R R BR B/ DF AR R, LR JF,
A3 B T CF AL B 24.5%F1 13.9%.

R3 FRREHEETETEERELVERFARE

Table 3 Biomass and nutrient accumulation in various organs of jackfruit under different fertilizer types

T ik
wE pos:il £ w o
Dry biomass/
Organ Treatment N/ (mgg™t) P/ (mgg") K/ (mgg™")
(g-plant™')
# Root CK 8.05+2.42a 7.47+0.43d 2.46 + 0.52bc 4.95+0.74b
DF 4.37+£0.49 16.73 £ 1.52a 1.19 £ 0.26d 7.93 +0.99a
YF 4.17+0.91b 16.24 + 1.27ab 3.40 £ 0.52a 4.76 £ 0.50b
JF 4.72 £ 0.56b 12.22 £ 0.84c 2.04 +0.16¢ 7.93 +£1.08a
NF 6.15+1.21ab 14.33 £ 0.78b 3.00 + 0.45ab 9.54 +1.57a
CF 5.73 + 2.24ab 11.13 + 1.49¢ 1.23 +0.30d 8.11+0.71a
Z£ Stem CK 8.04 + 0.96ab 5.26 £ 0.25¢ 2.27 £0.20b 7.08 + 0.54d
DF 5.57 + 0.64cd 10.68 + 1.30ab 1.69 = 0.38¢ 11.95+0.38b
YF 4.52 +0.82d 11.25 + 0.65a 3.48 +0.13a 9.42 + 0.54c
JF 6.88 +0.25bc 9.08 + 0.84b 2.65 +0.26b 13.33+0091a
NF 8.87+0.13a 9.57 +0.53ab 2.73+0.21b 12.74 + 1.14ab
CF 6.69 + 1.07bc 11.19 + 1.60a 1.28 £ 0.22¢ 11.63 +0.57b
M Leaf CK 8.61 £ 0.72ab 15.93 £ 0.22d 1.67 £0.17¢ 11.17 + 1.38e
DF 6.72 + 1.48b 24.52 +1.58b 1.91 £ 0.21bc 18.14 £ 0.84a
YF 3.36+1.26¢ 21.30 £ 1.62¢ 2.30+0.19a 12.81 £ 0.18d
JF 8.68 + 1.35ab 23.68 £ 0.61b 2.04+0.11ab 16.59 + 0.76b
NF 10.58 £ 0.76a 23.25+0.45b 2.04 +0.07ab 13.90 + 0.55¢cd
CF 7.47 +0.83b 26.68 + 1.15a 1.68 £ 0.13¢ 14.57 £ 0.55¢

. PR ENG T8 R R A0 6] 4% B AS [6] 40 2 8] 22 5 5.2 ( P<0.05) . NI, Note: Different lowercase letters in the same column

indicate significant differences ( P<0.05=between treatments for the same organ. The same below.

2.2 AEEEMALIER T IEIRASRE
+3E pH EAAPE PRI, YF>JF, NF.
DF>CK. CF (% 4). NF B T HEE LR & &5

T, BCF By el 603.7%, HkE JF. YF,
DF, % CF 40 el o5k 248.6% . 128.8%F1
114.1%. 5 CF ML, & YF &bB 0 S8 o 2 ik
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Gh, HAAPUCA BRI A . AR . A ROREML, B CF BEIN 79.5%F1 28.8%, NF 4b
YR ERAN ., Hh NF AbEEAY I A s B AR S B CF RS T 16.3%. YF 4b
PSR, B CF ALBRM 9 B 250 h0 100.9%H1 350X - 398 56l e 220 RN USSR B IR TR T A
28.8%, JF AbFEXT A 0wk AR S AR HUIRA R .

R4 TREEHEET LRBAMR

Table 4 Soil physicochemical properties under different fertilizer types

B TIEH B i AL AR A
pOBL 14 pH
Soil organic matter/ Alkalizable nitrogen /  Available phosphorus/  Available potassium/
Treatment Soil pH
(gkg') (mgkg") (mgkg") (mgkg")
CK 6.64 +0.06¢ 8.12+0.14¢ 29.43 + 1.19f 6.15 +0.86f 75.16 +7.41e
DF 6.88+0.10b 16.29 + 0.32d 100.30 + 1.08¢c 47.72 £0.78¢c 1071.65 +12.83b
YF 7.43 +0.08a 17.41 £ 0.41c 81.43 + 1.06d 59.58 + 1.02b 840.70 + 12.83d
JF 7.01 £ 0.04b 26.53 +0.73b 106.17 + 1.82b 64.27 + 1.49a 1 148.63 + 12.83a
NF 6.96 £ 0.08b 53.55+0.78a 113.70 + 1.47a 41.63 £ 0.56d 1 148.63 + 12.83a
CF 6.53 £0.10c 7.61 +£0.39¢ 56.60 + 0.92¢ 35.80+0.39¢ 892.03 + 12.83¢

H : [FFIAS R ING P 36 R 45 it 0 A B 92 5 (5 3% ( P<0.05 ). Note: Different lowercase letters in the same column indicate significant
differences ( P<0.05) between different fertilizer types.

23 AEEBALGEMNTIEEREFLEMMEES MR RE, NFAABKZ, Bk IF EHE PR

Re 2 B B ARAh, CK. DF, JF. CF #4b 8 5
AT REAHAL X 3L ol H SRS AT W AR TRl B bRk R RO C W S P 22 5
W (P Ta)o A2k HURIAR [ B P2k U SR 39 7 YF AN TR IS ASH A B X 24 Fh A 259 A 52 il A7 7 1

C 1 WA TR B8 FE %M aturity indices
[ R -High 2 KE: 15 % Shannon-Weiner index

2 b | fg/jf“?“éﬁlplelou evenness index
= 800 182k Total nematode 3.0r I T 45 BNematode channel ratio
3 700} 2 [ 2412k i Bacterivores . 0 N
2 600t B R Fungivores a - ki 2
- 500k I A frPEZE L Plant-parasites 2.5} abb B 7
S 100 o 7T/ Tﬁﬁ PE£L i Omnivores/predators { b ab b
— [ I
S 300} = 2.0} 1
S 200f b z
= [
= 100rc¢ C b bb c = C
£ = moc = £ 15} =
= c C @
Qé 20 ¢ : ﬁ 1.0 a a !
5 ¢ T 1.0} aa a
£ 15} - b ab b b [ b2
Z 10H [ ° d ¢
i c ¢ . 0.5} c
& 5f
2 ol | | | | i 0.0l
A CK DF JF NF CF CK DF YF JF NF CF
LIE Treatment AbFR Treatment

e AT EAR/NE FHRRSIEREAR AL B 22 5 B2 (P<0.05), T, Note: Different lowercase letters in columns

of the same color indicate significant differences between different treatments for each indicator ( P<0.05) . The same below.

BT AREADEEENT ek dUE IR I FE () FERTRE (b)

Fig. 1 The abundance of soil nematodes relative to trophic groups (a) and ecological indices ( b) under different fertilizer types
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Py o s 4o F1) AR K AL S 0 25055, T CK. JF R NF
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14 - S A A W0 s 2R FH PR IR 26 R B R 25 U5, DF 4k
PR Y A A ) O 4o R 22 SR R e R IR . AT
L, A [ i A A 38R ) - S Tl A W i s 1 R B R I A
TR gk G Y . AR AR ),
MXTZEF E 24 M 2 RS . R St IR i A%
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T A R VR A5 R Z AR A R ] 2¢, +
A YA AR -YE9N ( Shannon-Wiener ) ZHEMEHE4K
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CK DF YF JF NF CF
KbFE Treatment

TE: Tr, MERHALER; Ti, $EFR0FME] 5 TexTi, MEEHL B8 SRR 38 EAR T 5 P<0.001 278 22 53 35 4) . % /K F- . Note: Tr, fertilizer

treatment; Ti, incubation time; TrxTi, the interaction between fertilizer treatment and cultivation time; P<0.001 indicates a highly significant

level of difference.

K2 ARINEEERT T3 YR s R s Ca). BRIEAIXS R0 (b) FMZNREZ SRR (o)

Fig.2 The variation in the carbon source utilization intensity ( a ), relative utilization of carbon sources ( b ) and functional diversity ( ¢ ) for soil

microbial communities under different fertilizer types
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OP, omnivorous/predacious nematode; MCFD, microbial community functional diversity; MUCS, microbial utilization of carbon sources;
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Fig.3 Correlation between plant biomass, microbial community , and nematode community with soil physicochemical properties under different
fertilizer types based on Mantel analysis
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