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Abstract

In this study, sugarcane and Pelophylax nigromaculatus were selected as experimental subjects. A
novel sugarcane-Pelophylax nigromaculatus symbiotic system with rational structure and functions
was established in Huitan Village, Niibu Subdistrict, Lanxi City, Zhejiang Province, to explore the
interactions between the two species in the same habitat and analyze its economic and ecological
benefits. The results showed that the soil organic matter content in the sugarcane-Pelophylax nigro-
maculatus symbiotic system and increased microbial diversity significantly at all growth stages
compared with that before Pelophylax nigromaculatus stocking (P < 0.05), and the difference grad-
ually widened with the extension of symbiosis duration. The maximum organic matter content
reached 20.6 + 0.3 g/kg in topsoil and 17.9+£0.1 g/kg in subsoil. In the early stage, the dominant
microbial communities are Sphingomonas, SC-1-84 and Massilia. In the late stage, the dominant mi-
crobial communities are Sphingomonas, Thermomonas and Cetobacterium. Compared with the tra-
ditional monoculture sugarcane planting mode, the sugar content of sugarcane was 1.4°Bx higher
than that of the control group (P < 0.05); the plant height was 0.28+0.02 m higher (P < 0.05); and
the stem diameter was 0.31 + 0.01 m thicker (P < 0.05). After a complete breeding cycle, the average
body weight of commercial Pelophylax nigromaculatus was 50.371£0.42 g, with a yield of 680 * 32
kg/667m?2 and an additional economic profit of 4,935 yuan/667m2. This study provides theoretical
basis and data support for the popularization and application of the sugarcane-Pelophylax nigro-
maculatus symbiosis model.
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2.1.1. iR S
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T HECH R ORI B S, W DU AL B A 0.5 m Ab T B R B AR (N LYY, B ke, RS
REHE BRE, HEREN0.8m~1.0m, FHE I m FAEINE. SE S, W& 3m. KiE%H 0.6~1
my VR Tm, FRAZHAHE L EBEB A 1 m %R E G X R R, DUEERES, LT
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KB S TRBEHE K SHEKE, HE. HEKE 228 20 H R4S, F LA gk K & 5 1E EHEd Ak, HEK
BRI = B, B R RERP AR X S ZKYE 20 em.

FEZE AN E] . 2024 4F 03 H 24 H.

HEECHRI TE] D 2025 4E 01 A 13 Ho
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TR J5 RUAE N 5~8 g 76 A7 Mg R 4k 45 TN B0 H R B (B IR0 1) o 755 A A FR AR RN T
IR

SEPTHE ORI ] D 2024 4F 06 H 21 H.

R EUSCERA A A 2024 4E 11 A 16 H.

PR E N 30,000 A/ .
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(—) By, BEEEETFAAED . B BER, FIR, BB R S, AT ARIA 15 em BLE.
FERFREHEK B R RIS, i 8 S R, B AR B AU . R, R R FRAEAME T 20 cm.

() BiRE. BREMEERHCRE. B BER. FEMAESE, EIHEmp ke, Smsk
IR, NSRRI BN, RBUREUR K, K IR 2R R

() SRR, BT BB R E RN, I HH N TR R, SR AN 20 2 i sk %
b, #RREEER, BEHUKE, EA5FEOE. FEPRT R, ERACEYRERA, SRR
K, Bk, BEERHOK, fREFHKER.
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BB 2T NG R I, B 0~10 em VRJE; T2 BN, RERZE 106142 10 em RS,
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B HT o

224, TIRNEDEHENSHSESH

GraPhlAn ZEALI B /R AS R RD 2 B HISE 2k By = o0 A LSRRV S5 PR AE . DAl R i 28 1)
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Figure 1. The soil organic matter content in the sugarcane-Pelophylax nigromaculatus symbiotic system during different pe-
riods
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Figure 2. The soil microbial species difference analysis of the sugarcane-Pelophylax nigromaculatus symbiotic system during
different periods
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Figure 3. The soil microbial GraPhlAn phylogenetic tree diagram of the sugarcane-Pelophylax nigromaculatus symbiotic
system during different periods
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3.4. FEHERER R E SRS

JRE ek A AN ] B ) L 3 ) alpha 22 BEVE RN Beta 2 REIE IR 18] 4 7R AE AR DD BEVE HRE BT v
BEAEASSE (1 ARG I, v di e AR R L D PRE R H . PCoA /MM &7, NSRBI R E R
Beta 2 FEIEAFAE 2 70 4 .

3.5. BRPHEWIRIIMIENEL R

e LA AR AP I RIS e S5 RN N 3% | PR G0 Se M SR TE ) 5 7% R il ek 1) ST 3 4 ot
HIAF] 50.37 £0.42 g, “FIAERKN 715022 cm, SkUEFRARIOTFIIMEN 2.31 £ 0.13 ecm, JE R FIKE
N 1023 +£0.41 cm, FIECFEKEEN 5.37 £0.26 cm, #55 5 AR E LIEZ N 0.53,

3.6. L HE~BREFHASH

SRR R R AT T, SRR 2 fron. SEH RS EA R ON 6.44 W, ZFFEIN 5796 I
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Figure 4. The soil microbial alpha diversity and beta diversity of the sugarcane-Pelophylax nigromaculatus symbiotic system
during different periods

[ 4. FREEILAE RERHITIREY alpha ZAFMEFI Beta ZHF1E

Table 1. Specifications of Pelophylax nigromaculatus during the harvest period

= 1. BEHEUORERR AR

KRR/ EK/cm L F/em Ja Bt /em BB /em
50.37+0.42 7.15+0.22 2.31+0.13 10.23 +£0.41 5.37+£0.26

Table 2. Yield and economic benefit analysis of Sugarcane per 667m?
=2 BEHEFEREFYUES N

MEERX FEM ES/em ERE/m  E#ECBrix BEEERSEM BT HESFNT

HEEREME 3200 3.03 2.77 13.7 6.44 5796
0.45
FEEEIEARRFRE 2600 3.34 3.05 15.1 5.98 5355

3.7. FREEA BT B R 2R W A
PRPLIERE AT Ik 680 kg, FEAEH TN (AT RS, RERETIRNZ 17,690 T8 RN H RO IE
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hn 5355 76, PIUAINAEAE 23,035 0. FABRSIRARA 18,100 Jo)5, A HIEFNEA 4935 76, LG H
HE R R UG 2.25 1%, AREL 7 B RE AN BB B e 3L 7R I Rh A= 25 A A S AR I I 2 5 238 (L 4
3).

Table 3. Yield and economic benefit analysis of Pelophylax nigromaculatus per 667 m?
=3 SEENETEREFHEST

s/ Ry NI/ RERN — Eg WA PR/ HAf — ) —
PR o = = = HH/7 = 5 JEa FEE/TT FI#/ 76
HIEREME o 0 2000 1100 500 0 3600 O 5796 2196
13 23,035 (5355 JoE +

17,680 JCi)

FEMESLARFE 3050 6450 3000 900 500 4200 18,100 1360 4935

3.8. B AEMEFRSELER

X B B TR 1Y) BA B e AL PR S I B 22 AT TR b, ARG 4 Fon . AN FREERCT BB
R HLARL R A& B AR S EZ 7P <0.05), THE BRI 21.02% +0.74%, FEHEILAFIFE 23.91%+0.52%,
HRHRRWT - K53 7K T0 3 1 2 5 (P > 0.05).

Table 4. Comparative analysis of basic nutritional content in the muscle of Pelophylax nigromaculatus

4. BREARARMERS SRS

FiAE AR HHEE(%) HEIR W (%) IR (%) K5 (%)
T BB 21.02+0.74 0.38+0.01 0.91 +0.06 74.02 +0.71
e e LiE S 23.91+0.52 0.35+0.02 0.93+0.05 74.62 +0.55

4. g5t 57He
4.1. ARG

HREESEERI A, AU U BRI SRR R A A S, B S TR A BT
RIS R0, ARIRHE L, HEEMEEIIAEES HE 12 A, BREREHAEE 6 HE 11 H.

(1) SH SRR AR LG, R e 3 A - AN [R5 B A LS & AN 2 FE 35 B B T (P
<0.05). FETANREER AR 20.6+£03 gke, FETAVRS EH&RAEH] 17.9+£0.1 gkg. ASV/OTU
FELE B IR A G R B E (P < 0.05), LZE T HBFEATRAKN 3188 MBI G R E M 3923, T
2+ BRI AT B AR 2670 HANRTAIE G B Ei i 3544 . BREEE RIS ShRESR a H e F L IEREA (R
VITEIE Z R

(2) HEBTHERRATIE, P08 R S R JE (Sphingomonas) SC-1-84 F1 Ly 3% 15 J& (Massilia) . B
FEJE B, AR 35 1A BE 2 B & B PR B )8 (Sphingomonas) « # L i B & (Thermomonas) 1 85 AT 16 J&
(Cetobacterium)o

(3) FAEH RS REEON 6.44 M, LTFMEEN 5796 JU/HT . REMELE A R IR H RS ELE 5.98 I,
GG RN 5355 JU/HT, BT R KORGR R T e . IR EREAE . MR R 2X b A R E RN P <
0.05).

(4) SHEERAER AL, REEIL AR A BPE P B 680 kg, EBFIE~A 17,690 Jt, fn bH
18 5355 76, BEEEWCNIL 23,035 Jo, JEFEEA 18,100 7, FIEWN 4935 Jt, & H HE SAEREAE 2196
JUI 2.25 £, REEEILAE BFRIF IS DR .
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(5) AFEFEER T EREMIAEE A& EFEEE ZF(P<0.05), TERIE 21.02%+0.74%,
RIS A Pl 7 A BRI 23.91 + 0.52%, HARHMEM . Ko KR EMEZ R P> 0.05).

4.2. g

AP FEMRFEE AR K FE AN, RlE B LR FRE BRI R GRS, B 77 X fr ek vy 2 4%
GRS, FERES A F TR, AR RIS R i ).

JREME S 0 A A M TR B A T S PR B P [FI LA, HESD R IR LA LR S SRS AR, Bk
BT

(1) RN BRI AU S 37 BT . BEBH PRI S K AR AR PERE, i SR S5 i R DR O R A
UL, A Rk > e LT 5

(2) BBREEEFN B LI (R R, O IR DU M IR R R, A H A KAER
H A

(3) AR FRT A R E, RAR RIGHC 2 R BA B HES 1 5

(4) WS RGNEHRN, AROEAR BTG5, AL A S

(5) PRl B =B IR 5 51 SO EAUKARYS B, HARGAARL 515 Gk BT, B, R IEVA A =)
BRI R I & R, WA sl N AF S 3R R T .

i b, BSOS IRERE A S SIS ARG AT, Wi s i e 2 .

EHEWmHE

TR OB RIITH (S 2 O AR ST IR BRI T 5o v, 2022 4RJ%); &temiish+ =it
AN AR G100 H (“H - g7 SEAEIRIE R H BRI TEORBT AL 5757, 2025 S ).
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