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Abstract: Leguminous green manure cover cropping and incorporation play a crucial role in improving soil conditions
and enhancing nutrient cycling in ecosystems. Studying the decomposition characteristics and nutrient release patterns
of green manure is of significant importance for the sustainable production of rubber plantations. This study selected
four representative tropical leguminous green manures: Pueraria phaseoloides Benth (GT), Crotalavia anagroides
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H.B.K (ZSD), Tephrosia candida DC. (SMD), and Sylosanthes guianensis (Aubl.) Sw. (ZHC). During the vigorous
growth period of the green manures, a 260-day field in-situ decomposition experiment was conducted using the nylon
mesh bag method to explore the decomposition characteristics and nutrient release patterns of the leguminous green
manures from different genera. The dry matter decomposition characteristics followed the “Olson” exponential model.
The decomposition constants (k) ranked as follows, GT (3.01)>SMD (2.51) and ZHC (2.36)>ZSD (2.01), with GT being
significantly higher than ZSD (P<0.05). At the end of the experiment, the dry matter remaining rate of the four green
manures was ZSD (24.7%)>SMD (22.7%)>ZHC (21.7%)>GT (17.3%). The time required for 95% decomposition was
17.9, 15.3, 14.3, and 11.9 months, respectively. For carbon (C), nitrogen (N), phosphorus (P), and potassium (K), the
remaining rate across the four green manures (GT, ZSD, SMD, ZHC) was N (15.5%-34.0%)>P (11.9%-30.4%)>C
(15.1%-22.2%)>K (0.58%—1.07%). Calcium (Ca) and magnesium (Mg) residue ratea was Ca (45.0%—-64.0%)>Mg
(11.5%-31.9%). Iron (Fe), copper (Cu), and zinc (Zn) showed average residue rate of 160.9%, 138.3%, and 110.6%,
respectively, indicating enrichment effects, while manganese (Mn) had an average residue rate of 36.3%. Notably, GT
exhibited complete nutrient release for all elements, with the lowest remaining rate among the four green manures. In
contrast, ZSD, SMD, and ZHC demonstrated enrichment effects for Fe, Cu, and Zn. In conclusion, the differences in
decomposition and nutrient release characteristics among green manures would provide critical theoretical support for
nutrient cycling and soil fertility improvement in rubber plantations, and technical guidance for sustainable rubber

plantation management.
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Tab. 1

Initial chemical properties of different green manures

S KA ICZE Macroelement/(mg-g ™) i ICE Middle-microelements/(ug-g ") WAL
Treatment i C AN WP K 5 Ca  BE Mg £k Fe £ Mn Bl Cu  FFZn C/N
GT 483.6* 37.2° 2.93° 15.7* 4.57° 2.55" 0.199* 0.543" 7.63° 26.3* 13.0°
ZSD 498.8° 43.5° 2.35° 11.4° 5.31° 1.82° 0.105° 0.720° 49.0° 22.4° 11.5°
SMD 470.0° 36.9° 2.74° 14.0® 4.69° 1.29¢ 0.118° 1.144* 54.0° 22.9° 13.6°
ZHC 478.6" 24.5¢ 2.33° 13.5% 9.46" 3.68" 0.103° 0.597° 54.0° 26.2° 19.6°

T FFEER G ARG 5553278 A0 I 22 5 3% (P<0.05),

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
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Fig. 1 Dynamic changes of soil moisture in surface layer
of different green manures
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Fig. 2 Dynamic changes of dry matter remaining rate and C/N ratio of different green manures
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Tab. 2 Decomposition characteristics of dry matter of different green manures returning
" Sepo bt N » A % JIT T 5 [| ] % Fir A s [
i3 Olson #HCH mERE spm 78 SO R OSaPTHiHT
Treatment Olson exponential model R k 1me requirec 1o !me require o °
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GT My/Mg=e 011t 0.861 3.01° 0.230 0.995
ZSD My/Mg=e 2003 0.899 2.01° 0.346 1.494
SMD My/Mg=e 23060 0.862 2,51 0.277 1.195
ZHC M¢/Mg=e¢ 237" 0.948 2.36™ 0.294 1.271

T FFVEEE G A F/NG RS A R E 22 5 23 (P<0.05),

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
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Fig. 3 Dynamic change of C, N content and residual rate of different green manure
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Fig. 4 Dynamic change of P, K content and residual rate in different green manure
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Fig. 5 Dynamic change of Ca, Mg content and residual rate in different green manure
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Fig. 6 Dynamic change of Fe, Mn content and residual rate in different green manure
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Fig. 7 Dynamic change of Cu, Zn contents and residual rate in different green manure
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