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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] The
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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Table 1 Nutrient contents of fertilizers

e TR AR A TR A
Fertilizer type pH Organic N/(g-kg™?) P,0s/(g-kg™?) K20/(g-kg™)

matter/ (g-kg™)

& 55 FrSoybean flour 6.98 730 27.7 37.8 5.9
2-3¢Sheep manure 7.98 574 16.4 20.1 13.9
¥ 3% Chicken manure 7.32 504 8.0 304 339
*-3%Cow manure 7.24 508 15.6 47.2 12.9
JRZ% Urea 460

I % % 5 Calcium superphosphate 120

T FR #Potassium sulfate 450

1.2 It

RGO (CK)  FHEMANUE (DF) . FFAHE (YF) . XBFEEGHIE UF) . 4+
EHHIE (NF) | HEIE (CP) JL6 Ml AEALEE . (b IEiE FH 5225 Uk 2 88 4k By 4 2 it S s L)
(KA ME: N1.25¢gplant!, P,0s0.625g-plant?, K.O01.25¢g-plant®) . HAHLAEALFE 1 8 51k AEAH
SRS REITHRMN AR ERR2) o BEEMEPIEHERIE — RN, &, A
SrARERVEBAEH A . A LI 8 mmif SR, A T8 kg, AERMHENEBR k=0
WIS E . IR e RN, BAGERR E3INES, AEE6NK, W 120 d)E I E
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Table 2 Fertilizer application rate for different treatments
s AHLE JRE I ERRES TR
Treatment Manure Urea Calcium superphosphate Potassium sulfate
/ (g-plant?) / (g-plant 1) / (g-plant 1) / (g-plant 1)

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 1111

. CK, AHEAE; DF, AWML YF, FIAHUL: IF, SGIEHEPE: NF, FIEEHUE: CF, HjEfLil. FIE. Note: CK,
no fertilizer; DF, soybean flour; YF, sheep manure; JF, chicken manure; NF, cow manure; CF, chemical fertilizer only. The same below.

13MEMB 55
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BRG, WEm s, e e R,
1.7 TIRBUMRNE

+IEpH. AHURFBRAER. A EA S ES R (BRI T RIS TIE .
1.8 #IEALIE

7E SPSS 26 B A HRox SEBG B 34T B R 5 2 /i CANOVAD K38 [a] 1) 22 55t 2 3 1 FH X
(Duncan) HiE R ZEFTRE (P<0.05) , JEFIH Origin 2024 4. EH R HAF 5 H
TIEEA R R BT R R 2 (Spearman) AHORREL, FFAE A linkET G 2 347 2 R/~ k58
(Mantel test) 43#7.

2 4 3

2.1 TEIRERHCIRRE S 2 4 KR R H 7 57 IR

& 3 LA H, BRSSP EXSEEMER —EoM. O (DF) . 3 (YP)
FIXGFE (JF) B0 HE FRARAR = T4 5 & 1 LU 20 3l A 45.71%. 48.32%7F1 41.37% (P<<0.05) . NF 4t
G R  E ZE R RTHE A R T A MR AL, 8 CR =R 4 i = 1 B g 4y
5i°h 32.59%11 41.63%, {H5 CK ZF AL . NF Al JF Xt Fr T4 5 & 3R e 535 0T DF Al
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AN FIRERLAL B 2 A AR RN, AV (B IF 42D PR A S =
23S T CF A CK 4B, o, DFLVYF Al NF AR ER IR H0 0 & 43 i e OF Ab 38 B 25 4215 1 36.9%.
32.9%#11 17.3%. CF. YF. DF fI NF b B2 A S B B E mT CK, MM A & #4E CF AL
Wi, HoE DR JF FITNF. YF ORI NF A B (AR 8% 7 & 2 35 = T DF. JF I CF, ZXEFm &
BE YF PR e, % CFACFEEMINT 171.9%. YF. JF f1 NF BRI S ESES T
CK 1 CF ¥ . DF. JF. NF. CF MM &R EE S T CK A JF A3, JF Al NF 4B ZEH
e EEE ST CKA YR A3, rf 85 178 DF 3 i m, HUOE IF, 4l B3 s T CF 4
T 24.5%7F1 13.9%.

x3 TEBHEETRTESRELEVMERFTIRER

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

sy i *??E % % 2
Organ Treatment biomass/(g-plant %) N/(mg-g%) P/(mg-g ) K/(mg-g?)
& Root CK 8.05+2.42a 7.47+0.43d 2.46+0.52bc 4.95+0.74b
DF 4.37+0.49b 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 11.134+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¢c 11.95+0.38b
YF 4.524+0.82d 11.254+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+0.91a
NF 8.87+0.13a 9.57+0.53ab 2.73+0.21b 12.74+1.14ab
CF 6.69+1.07bc 11.194+1.60a 1.28+0.22¢c 11.63+0.57b
- Leaf CK 8.61+0.72ab 15.93+0.22d 1.67+0.17c 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+1.62c 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 13.904-0.55cd
CF 7.47+0.83b 26.68+1.15a 1.68+0.13c 14.57+0.55¢

T RIFIAN RN G R M R 98 B AN [ b B ) 222 5 2. 2% (P <<0.05). 1 [ 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 TEAERLAL IR A I IR L HFE

415 pH FE &AL FEF IR, YF>JIF. NF. DF>CK. CF (¥ 4) . NF &3 1A PR &
e, B CF ¥nm LB A 603.7%, HkE JF. YF. DF, % CF #hnfItbslsr 5 h 248.6%.
128.8%F11 114.1%. 5 CFAHEL, BR YF ACEE P 80 & m KA, HAA PR AR & A 2L
s SRR I BN . o NF A () 350 A R A B ) & ey, B CF AR EE )
14N 100.9%7F11 28.8%, JF Ab B 4= IEA RICR AN ACE 1 i AR T RUR B AR, R CF B35 141 79.5%
H1 28.8%. NF ALFH T (14 20 & B CF e 1 16.3%. YF b P T 350 fig ZUR ok 24 80 2 &
e T+ RORAE A A VLA 7 55
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Table 4 Soil physicochemical properties under different fertilizer types

b3 +:4% pH TIEA LR B A R AR
Treatment Soil pH Soil organic Alkalizable nitrogen Available Available potassium/
matter/ (g'kg™?) /(mg'kg™) phosphorus (mg'kg™?)
/(mgkg™)

CK 6.64+0.06¢c 8.12+0.14e 29.43+1.19f 6.15+0.86f 75.16+7.41e

DF 6.88+0.10b 16.2940.32d 100.3041.08¢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+1.49% 1148.63+12.83a

NF 6.96+0.08b 53.55+0.78a 113.70+1.47a 41.63+0.56d 1148.63+12.83a

CF 6.53+0.10c 7.61+0.39% 56.60+0.92e 35.80+0.3% 892.03+12.83c

T FSIRENG FREF RS LA 2 2 5 2 (P<0.05). Note: Different lowercase letters in the same column indicate significant
differences (P<<0.05) between different fertilizer types.

2.3 TERERALIER TIBL R EFREMMEE 2 M

AN [FIRERI AL BT IR 2k U8 FREE MR B (] 1a) o SR RS [A) B 1t 2k U B 35 7
YF fb3id s, NFARERIRZ . Br IF AbEE A i PR 48 B E A AIR4h, CK. DF. JF. CF %Ak
) 2 ORI [R] P 2R U B e e B S 1 2

ANE IR B 28 A SR AU AR B R 22 R (B 1b) o H AR TS 2 U A R AU 5%
A FIRIUA, YF. NF. CK>JF>DF>CF. A HLUIEALEE Fb )7 A -4E4l (Shannon-Weiner) £ #F
PSRRI 5] B R S B3 T CK ORI CF. il AR AR EE b () 28 B IE $5 5 NCR # 23% = T CK.

A #Maturity indices

a) [ ] ##2 fTotal nematode b) : 145 £rShannon-Weiner index
400~ ¢ M Bacterivores 30 | Bl Pielou evenness index
a 0 5 48 MFungivores I iciiii i HONematode channel ratio
L T00F [ B Plant-parasites a a 2 a
= 600t B # B Omnivores/predators afh MM B
2 500 4
5 ) b b b
=0 400 a b T [
= so00f . & 4 ]
7 200} b E
z b
S b-]
s # d
s ab b b b ab
2 L
=
=
YF JF YI IF NF CF
Yk FE Treatment b J Treatment

VE: AT EARFR/NG FRER R SRR A F AL ) 2 5 2 2% (P<<0.05) . K[d. 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.

B 1 AFRERIRAT B3R B SRR () AT (b
Fig. 1 The abundance of soil nematodes relative to trophic groups (a) and ecological indices (b) under different fertilizer types
2.4 T [EIFERALER Y L 15 5 iR ) FR4HAE
ANTR] Tt AR AL B B 3 AE M B IR 9 . GBI AR L3 AWCD) BRI [F] 21 KA
% (B 22) o EALALERANSE TR (8] K e AT Z R A HAR & 28 o AWCD fE. Fr T A3 AWCD
EAETTURH 24 h WAL, MIAEESSR 72 h Ja #E AN BRE BT B, 96~192 h J]1H] A5 408 K&
#, 192h Gk FFE M, AWCD fE& BRI N : DF>JF>CK>NF>YF>CF, iX#%H# | DF
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Ab T () - A R AR AR P A5 P 3 S M A i, 5 A A TR B R B e v ) A R v 1 A B R
K, K% 192 h 5, DF. JF. YF fil CF AbBRZH I3 A= MR V& BB IR F SR AT PE 08 BT, T
CK I NF AbFRZH U £ 30 T B . Biolog-ECO AR 1) 31 Rk 6 25 Bk &35 &Ik
TR, FRIRAE. W, MBRSAREZE (K 2b) o N [A] it JIE Ak 3 408 255 A i) - 398 Gk 2F e v 1 st
FIFH ARG, YF AR TR ) - S5 A P S Al 2 R B /K A S 28008, T CK JF AT NF b33 i 3385 A
Yt R R 2 R R SRl ,  CF AR TR () - S5 S 2 W i 2 1) SR R ANy BR 2R kil , D Kb T ) 35873
AR 22 PSR IR o AT WL, A [R] it A A 3 ) - A A W U Y ZR IR e I S R F e B
BRI CAnRoKA & EEERAVRIRIS , WX M2 R RIS s AR 3L
AL 3k i K o

TIR YRR SR 2 FEE R S5 R 2¢, TIERA YA A-4EYS (Shannon-Wiener) £ #1:F4
iAo, DF>JF>CK>NF>YF>CF, £ (Simpson) 534 LtaiRI N, CF>
NF>YF>JF>CK>DF. 4t (Mcintosh) $8%07E 5 A H AR L3R BN, DF>CK>JF
>YF>NF>CF. ¥JSJEHEHNERINAN: DF>IF>CK. NF>YF>CF.

o . 0,001 b =

20 —e— D it P<O.00 b 2
—h— YT iz P<0.001 M
——JF 2 40
- ——NI
é 16F e
ERY] S ow
E

2 12

ERY

= 06
&
oo

= 02

B U] o ] % Relative utilization ratio of carbon sources

00
0 4 48 72 % 120 144 168 192 206 & o

FF 4] Incubation lime/h G Carbon sources Al Treatment

e Tr, JERHGREE Ti, FEFREEL TexTi, JERKGEESER 7R 2 BEAEM: P<0.001 R 7 Rk R R E K. 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.

Bl 2 AEAEREEA R LI E A R R SR () BRIEHEXT R %A (b) RIThEEZ FEMEFREL (o
Fig. 2 The variation in the carbon source utilization intensity (a), relative utilization of carbon sources (b) and functional diversity (c) for
soil microbial communities under different fertilizer types

2.5 T EIERACIEREY-TIE- MR XS

MM 25K (ManteD) KeIG ik 2 &L E . duiftve . LB IR MEYRR DhRE
FEPERANG AP RIE A 5 R A P BTG R (1] 3D o HEMRKAEM . R REE L g IRt
AR 5 L35 pH B2 AHOC (P<<0.05) , ik . S4im & MR Al L iU S H
R ERK (P<0.05) o B4 Lk AN AV A A 5 3R 2 2 B MK (P<0.05)

BT ABEFREAIR, YIRS T A FREEF SO 38 AR S A EY A K Ve A, AP
REWORA S E N i B0, F % LSRR E AN 2 R ER S5 AT RE, BE T (e itk -39 57 7)1
W, P w2 HEWERIRER, AYUEER AR TR S EY S L3R A IR 1E R 1555
%, HANUER SO L E YA 2 R G50 f R oA e ek 22 . T AL S B3
PIRNEL Bl > . MR —, BIORMEY S LRBE Y Z AR T 50 &, G 385R 20 LB R
BET MR IR AR
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pH
Mantel's

B <001
N 0.01-0.05
=005
SOM
Mantel's r
— <02
— (204
AN

-y

Spearman's 7 MCFD

09

I 08 AP
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0.5 T
0.4
03 .
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VE: PB, MIMIAEME; NC, LLHffy%; BF, S4UELH; FF, SARELH; PP, fHAMLHR; OP, FAMIAMLHR; MCFD,
WAEYRER TR L REME; MUCS, WUEYIBRERI A, pH, +3% pH; SOM, HHEGHR: AN, HIEBME, AP, HIA A AK,
TIHEHE AT . Mantel’s P EARRAERE 2 (B A DG B35 %5 Mantel’s r (EARRHBERIAH AR E s Spearman’s r fR3RAHHE K/, Note:

PB, plant biomass; NC, nematode community; BF, bacterial-feeding nematode; FF, fungal-feeding nematode; PP, plant-parasitic nematode;

MUCS

OP, omnivorous/predacious nematode; MCFD, microbial community functional diversity; MUCS, microbial utilization of carbon sources;
pH, soil pH; SOM, soil organic matter; AN, alkalizable nitrogen; AP, available phosphorus; AK, readily available potassium. Mantel’s P
indicates the correlation significance between the matrices; Mantel’s r indicates the correlation degree between the matrices; Spearman’s r

indicates the magnitude of the correlation.
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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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