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Decomposition and Nutrient Release of Five Green Manures in Citrus Field

TANG Honggqin, HE Tieguang, DONG Wenbin, WEI Caihui, ZENG Chengcheng, MENG Yancheng, LI Zhongyi '
(Agricultural Resource and Environment Research Institute, Guangxi Academy of Agricultural Sciences,
Nanning, Guangxi 530007, China)
Abstract: [ Objective] Decomposition and nutrient release of green manure after returning to soil in citrus field were
studied. [Method] Using nylon mesh bags to contain Dolichos lablab, Astragalus sinicus, Viciavillosa Rothvar, Medicago
sativa, or Lolium multiflorum and plowed into the soil at a depth of 20 cm. Soil samples were taken on the 20" s 40“’, 60”‘, g
and 100" day after manure turning over to determine carbon, nitrogen, phosphorus, and potassium contents. Carbon/nitrogen
ratio, material degradation, and nutrient release were tabulated for analysis. [Result] The manure decomposition and nutrient
release were at a high rate in 0-20 d after the deposit but slowed down from the 20" to the 100" day. The rate of material decay
reached 35.52%—73.96% after 20 d, and 79.13%-90.25% after 100 d. For the 5 green manures, the releases of C, N, P, and K ranged
38.10% —78.59%, 66.92% —87.63%, 28.60% —80.92%, and 80.22% —96.72%, respectively, in 20 d, and 80.90% —95.48%,
94.63%-97.64, 59.66%-96.28%, and 94.46%—-99.64%, respectively, in 100 d. The cumulative nutrient release was K>N>C>P,
and the C/N ratio increased as the decomposition progressed. [Conclusion] Among the 5 green manures, 4. sinicus displayed
the highest cumulative decay rate, D. lablab the most cumulative N and K releases, and L. multiflorum the greatest cumulative
C and P releases.
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Table 1 Contents of water, C, N, P, and K in 5 green manures

SRAT R K E & gt Ao il AL
Green manure varieties Moisture content/%  Carbon/%  Nitrogen/%  Phosphorus/%  Potassium/%  Ratio of carbon and nitrogen
L Dolichos lablab 76.5 46.25 2.81 0.64 3.15 16.46
R RYE Astragalus sinicus 84.52 45.27 2.82 0.36 274 16.05
JGM# T Viciavillosa Rothvar 85.00 39.85 2.44 0.29 3.08 16.33
SALERE Medicago sativa 75.79 4437 243 0.22 2.08 18.26
MZ L Lolium multiflorum 83.64 42.87 2.12 0.72 3.87 20.22
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2em /N, WBAEERAJE R MAE, A A 200 g,
PR B 4E, TG M AT Z 18] 1 /N X

JESEAE, if FHERJE 4 20 cm, (AR 30 em, MR EZE
Il BG40, 20 . 40 . 60 . 80, 100d
PEATHURE, B4 7 A 19 HiRIG 2ok . AR A Fhak
NEARFEER 3 4%, b B IR] 5 FH 28 18 7K s 1, ik
TRRHETR . BRI AL B, FE R



FEIr % 5 AP IRIE £ A A M 80 AR T A 721

. I ‘ s

H A Date/ (4E-B-F)
E1 FEEHRIETHERE

Fig. 1 Precipitation during time of green manure decaying
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Fig.2 Air temperature during time of green manure decaying
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Table 2 Quantity, speed, and rate of manure decomposition

i A e SertE T A B
Green manure varieties Dolichos lablab ~ Astragalus sinicus  Viciavillosa Rothvar  Medicago sativa  Lolium multiflorum
520d
i 3476 +£0.10 a 21.09+£0.24 ¢ 10.66+0.16 ¢ 23.29+£0.22b 16.64+t1.11d
The 20" day
#40d
th 3592+0.65a 21.84%0.63 ¢ 16.17+2.54d 29.45+3.65b 20.37t£1.56 ¢
The 40" day
2 == %560 d
%ﬁ-ﬁ%ﬁ@% . % 0 37.75+£0.58 a 23.93+£0.04 ¢ 18.57+0.90d 32.00£3.95b 23.98+0.25¢
Accumulative decomposition amount/g  The 60" day
#80d
h 39.40+0.96 a 25.28+£0.05¢ 20.05+£0.43d 33.85+£3.32b 25.40£0.75¢
The 80" day
#100d
h 42.10£0.20 a 27.94+£0.25d 23.74+0.75¢ 40.98+0.22b 30.33+£047 ¢
The 100" day
5520d
0 1.74+0.01 a 1.05+0.02 b 0.53+£0.01d 1.16£0.02 b 0.83+£0.09 ¢
The 20" day
#540d
h 0.06+0.02 be 0.04+0.01¢ 0.28+0.06 a 031%0.12a 0.19£0.06 abc
The 40" day
JE R #60d
- 0.09+0.01 0.10£0.02 0.12£0.05 0.13£0.01 0.181£0.04
Decomposing speed/ (g-d ) The 60" day a a a a a
5580d
0 0.08+0.01a 0.07+0.00 a 0.07£0.02 a 0.09+0.02 a 0.07£0.02 a
The 80" day
#100d
h 0.13£0.02b 0.13£0.06 b 0.18£0.02 b 0.36£0.09 a 0.25+0.01 ab
The 100" day
#20d
th 73.96+0.35a 68.11+1.23a 35.52+0.82¢ 48.11£0.71b 50.86+5.34b
The 20" day
55404
0 76.43+0.80 a 70.55+1.12 ab 53.90+4.88 ¢ 60.82+4.35 be 62.25+2.76 be
The 40" day
JEs e #60d
+ + + + +
Decomposing rate/% The 60" day 80.33+0.71 a 77.28+£0.08 a 61.90+1.73 b 66.091£4.59b 73.28+£2.02a
#80d
th 83.84+1.18a 81.66+0.09 a 66.82+0.83 b 66.92+397b 77.63t131a
The 80" day
$100d
89.57+0.24 a 90.25+0.46 a 79.13t1.45¢ 84.64+0.26 b 87.031+2.12 ab

The 100" day

T ARVNG FREZ AR B — B R R e sl s R mA B# 2R (P<0.05), TEMA.

Note: Data with different lowercase letters indicate significant differences in same sampling batch (P<<0.05). Same for following tables.

B> AH S KIHTE > E T, 20likF] 97.64% . e s 7 B ) W SR R OR B i, B BT REIOR
96.73%. 96.48%. 95.35%. 94.63%. il T A & AR L 15 0 182.93%., JE i & 100 d 1),

TREHCR Y s, et E N e A%, S FRERAERE 2T BCR RN B A A SO G > %A
24 MBS WM FHF>EREERE, 295 96.28%. 95.70%.

R ST, BEm Bt R st (o~ 83.50%. 66.85%. 59.66%. Wl G5 LkIEwW)4hHE S B
20d), HUSH (20~100d) & HEE, (B[RS I, P R B S A A O i 3R] Y R R AR

ZHEMAERRKRES ., B4, FilE, Bx BESTRHINLEE (P<0.05).
WOOLME T BRREHE . BAETNEE R BCR 2.5 SRRRERMUSE

S 80.92% . 49.90%. 41.39%. 28.60%. 78.85%, mZFE6 R, 5C. N, PAHH, S0 HUA XS
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Table 3 C releases of 5 green manures

BRBEHLE Release rates of C/%

SRR D
Green manure varieties #20d #40d #60d 9%80d #100d
The 20" day The 40" day The 60" day The 80" day The 100" day
HLELE Dolichos lablab 78.59+0.17 a 83.21+0.63 a 85.28+0.66 a 89.80+0.85a 94.0640.17 ab
YL Astragalus sinicus 72994170 a 76.59+1.08 a 81.11£0.17 ab 90.28+0.02 a 92.58+0.31b
e F Viciavillosa Rothvar 38.10+£1.55¢ 56.55+4.97 ¢ 63.80+2.10d 68.11£0.72 ¢ 80.89+1.55d
HKIWETE Medicago sativa 53.93+1.26b 67.04+3.54b 71.27+3.60 ¢ 75.461+2.98 b 86.6910.34 ¢
W Lolium multiflorum 56.82+4.18 b 66.83+1.95b 77.854+0.29 ¢ 87.9240.62a 95.4840.53 a
F4 TEZEEBEREFE
Table 4 N releases of 5 green manures
BRI Z Release rates of N/%
SRRl
Green manure varieties 20d #60d #80d #100d
The 20" day The 40" day The 60" day The 80" day The 100" day
HLELE Dolichos lablab 87.63+0.42a 89.79+0.35a 92.89+0.43 a 95.124+0.24 a 97.64+0.12 a
B RYE Astragalus sinicus 79.9440.71 b 83.54+0.50 b 89.04+0.13 ab 92.50+0.11 ab 96.48+0.28 ab
HeH T Viciavillosa Rothvar 69.04+1.80 ¢ 80.01+1.31 be 85.8940.31 be 90.60+0.21 be 94.63+0.52 ¢
BACE TS Medicago sativa 66.92+1.79 ¢ 78.40+2.30 ¢ 83.924+292 ¢ 88.55+1.96 ¢ 95.35+0.20 ¢
WL Lolium multiflorum 66.98+2.28 ¢ 78.15%+1.69 ¢ 85.800.26 be 88.961+0.51 ¢ 96.85+0.32 ab
x5 TEIZGEHBERE
Table 5 P releases of 5 green manures
Tl )i filt % Release rates of P/%
S i ol
Green manure varieties #20d #40d 60d #80d 2100d
The 20" day The 40" day The 60" day The 80" day The 100" day
HLELE Dolichos lablab 80.92+0.42a 85.44+0.60 a 88.77+0.54 a 92.15+0.75a 95.70+0.40 a
K BIE Astragalus sinicus 49.90+6.26 b 49.80+4.55b 52.71+2.54b 68.89+1.07 ¢ 83.50+1.77b
HM-E ¥ Viciavillosa Rothvar 41.39+435b 45.71+£1.63 b 46.07+3.51 be 55.824+0.50 d 66.85+1.36 ¢
HIEHTE Medicago sativa 28.60+2.04 ¢ 33.43+222¢ 40.14+2.29 ¢ 49.40+2.58 ¢ 59.66+0.67 d
WL Lolium multiflorum 78.85+2.73 a 79.04%2.18 a 83.72+1.15a 86.17+1.00b 96.28+0.38 a

HHEIF M. JEME 2040, FIEE ., LBt
M2 AR BRI RCR I T 90%, 435 h 93.04% .
96.72%. 92.24%, FAEETE BRI 351KF) 87.09%
80.22%, LB Bt 5 = B B BRI R ORI 3 e T
BRIV s R ot LA g A0 A A0 R 1 o 1

JiE, HAE 94% LA L, 5 FPERIE A4 BT RRCR £
HPLEE SO F> 8 n > BER > RHEYH
T, 9k 99.64%. 99.43%. 98.02%. 97.73%.
94.46%. FH TP 0 R BRI AR s T )
SR LFRERIE , PR A AN g DI a) P o R R A
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Table 6 K releases of 5 green manures

4185 fi# 2% Release rates of K/%

S
Green manure varieties %20d #40d #60d #80d 5100 d

The 20" day The 40" day The 60" day The 80" day The 100" day
$E G Dolichos lablab 93.04+0.28 b 98.09+0.13 a 98.314+0.12a 99.36+0.06 a 99.6440.01 a
7Y Astragalus sinicus 96.72+0.12 a 98.67+0.09 a 98.6240.13 a 97.9940.39 ab 98.0240.14 b
M T Viciavillosa Rothvar 92.24+0.14b 95.76+0.36 b 97.0610.04 b 98.7940.70 ab 99.4740.04 b
HKICETE Medicago sativa 87.09+0.46 ¢ 88.274+0.84 ¢ 90.101+0.45d 93.97+0.88 ¢ 94.46+0.13 ¢
M Lolium multiflorum 80.224+2.39d 94.40+0.50 b 93.4640.28 ¢ 97.3840.20 b 97.73+0.24 b

TR BT RE R — BAGE , JE AR 100 d B, P
G BT RCR N A i, B E T e k.
2.6 WAL

AL 3 AL, BRASBIERESS SR AN, 5 Fhag i iy ik
AL BE S f p AT RBUR B LT A, R e
SRy, M B EAETRE . BRE LNk
AN 1646, 16.05, 16.32, 1827, 20.19, XL
ghEg, HARZE LN 41,68, 42,13, 5831, 5249,
28.92, HMULTT A, 1ENGRIGE, HA S &AM
B, SO A AR T R EZ R, g R
Hym T RER, UL G RME Y A R B R A
BEEERIIE

70 ¢
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60 |
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% & Lt Ratio of carbon and nitrogen
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HUFERT ] Sampling date/d

: DL-FUE. AS-#Z3E, VROGHE T MS-S46ETH . LM-BEH,

Note: DL-D. lablab; AS-A. sinicus; VR-V. rothvar, MS-M. sativa;, LM-L.

multiflorum.
3 FEZBKREL
Fig. 3 C/N ratios of 5 green manures
3 kE4ik

20 I F) IS At A AL 15 D0 AR AR DR A 3

BAMUTAER . B 4 e U S sh S AR S
05 T T T B BT R o AR S N AN [ B iR o,
HFI R T7 R, AT A R RS AT ok
JBT . RV T RO EE Y A i bR, R AR EIR
Z, AHFHRZ, KFEERAMESM", WEE
i fogp st ) A S, S A v X 0 i 1 2T Ak R AR TR R
SELL O P AN LR, R e T R
WFoT 4 SR, SRR AR I [ 5 22 B0 A 309 0 i e
JE g s m Y, ARG RS 2w S,
W T BRI R, 0~105 d R KRS HIEE
FJG i (P TR, 105~238 d ik A 2818 ) fi
BrBr, 238~281d Ry B Km0, K50 25 it
(281d) KM E AR S BIHEFERD B 82.64%
1 81.04%. ASHEFEH, 5 ik AL JE % 2 20 d 1Y ik
R A 35.52%~ 73.96%, JE fit & 100 d A JE i K A
79.13%~90.25%, AW 58I g0 i) [A] S, {H S0
fif R A Y, X RTRE 5 U0 M IR S R R A OG
B FAER IR R 9.1 °C, A28 IR 56 Hb 4F 138 i
KF) 216 C, Horp, AR AT B R R
H) 27.68 o M S5 M) - B A v 1k AN ) o
IR BN R, SR AR e B
BT R fE— IR E (10~30 °C)
ThEs . HHEEKER (30%~105% fokMERKE ) ok,
W I N R R AT e Y, db oy R A
IR AR AR, BRI T G WX SR A Y o e, b
R B3 7K BT 23 N o R Pk 4 o B K A R 1 B
B, ARBFFE e, S5 Bk IE 2 18] )65 fig R O A — 2 22
S, P SRR R e m (90.25% ), B i R
RAEmM 3+ (79.13%) =i 14.05%, X EEJEH
TR Pl 25 B S AR AL 2 Pk TR A2 B (2T 4 R | &F
YeZ R ZE S AT ] ) e = w5 & iR [



6 Y

FEIr % 5 AP IRIE £ A A M 80 AR T A 725

Fir S 35,

2 3 L B T B e AR Oy, SRIE R
LI A 0 ) I 3R 43 B bl R v B B, I
I, GRACFR S R CR 5 R g dOR WD, IR R
IV T 9 5% 0 o 0 0 2 ) £ e 7Y I it B B 9T R
B, Ko, e, a2 3MEEAH287d/5, N,
P K Y-V 158 B 38 53 AT 50.0% . 53.0% il 4.1%,
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DAY it B8 T > D 0 R i A, AR 9.1
BeAl, SRARE R IR S A LSS RIE R E T
ZICRBHCR RN . ZEFF A DL & BT 47
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KRR R, PR LB Y R s R G BT,
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RI, AS[EHB X () SR I B0 R ), B . &L B
B R R Bl 81.39%~ 87.78% . 73.61%~
90.11%. 80.71%~ 85.82%. 99.55%~99.87, F&/r &
TR BOR R > A > >0, 1R B R
WRHMEERN, RFRGERS2ZYA, G5
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