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Green Manuring Effects of Perennial Annual and Cover legumes on
Upland Rice Yield and Some Properties of Soils
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ABSTRACT

The role of legumes and their planting method as green manuring affecting upland rice yield and soil
properties was studied in this experiment. RCB Randomized complete block design with 4 replications and 8
treatments are the statistical design for this study. Treatments were (1) no fertilizer, (2) 4-2-2 kg/rai of N-
P505-K50, (3) Crotofaria juncea L. as green manuring before planting upland rice, (4) Macroptilium
alropurpureum as a cover crop over the year and incorporated before planting upland rice, (5 to 8) are Acacia
holosericea, Gliricidia sepium J.A.C.Qd WALP, Cassia Siamea and Leucaena leucocephala. Each legume tree
was planted double hedge row (50x50 cm) in the middle of uptand rice plot (4.5x6 m) as alley cropping
which their biomass were decapitated at 50 cm above the ground level and laid down to be decomposed on
the soil surface as green manuring 3-4 times. The result showed that green manuring from Gliricidia sepium
J.A.C.Q WALP increased upland rice yield significantly. All the legume in this experiment slightly increased pH,

OM, P and K content of the soil studied after having been established for six years.
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Table 1. Yield of upland rice as affected by different types of green manuring during 1989-1995,

Rice yield (kg/rai)*
Treatment

1989 1990 1991 1992 1993 1995

1.0-0-0 58¢ 99 ¢cd 138¢ 198 92¢c 38d

2.4-2-2 118ab 157b 216b 274 199a 86¢
3.Crotolaria juncea L., 6dc 190 ab 156¢ 221 161b 7t cd
d.Macroptilium atropurpureum 73 be 224a 220ab 233 147b 10be
3. Acacia holosericea 81"bc 141V¢ 1507¢ 174 84c¢ 55¢d

6.Gliricidia sepium JA.C.Q WALP  157a 145be 280a 253 1416 2221
7. Cassia siameq 29¢ 48d 144¢ 191 47d 126 b

8.Leucaena leucocephala 36 be [66 b 231ab 29 97¢ 133b

CV.(%) 396 254 205 19.5 173 279

* In each column, means followed by a common letter are not significantly different at the 5% level.
1) Indicates rice yield receiving Cajanus cajan asa green manure.

Table2. Seasonal total biomass of various legumes during 1989-1995.

Total bicmass (kg/rai)

Treatment
1989 1990 1991 1692 1693 1994 1995
3. Crotolaria juncea L. 83lc 210¢ 723¢  1302d  2766b  3024b  1237¢
4. Macroptilium atropurpurenm - 2670a  2040b  2262¢  2238bc  3640a 1155c
5. Acacia holosericea [7179h  432%¢  351"%¢ - 1698 ¢ 868c  136d
6. Gliricidia sepium J. A.CQWALP  3810a  1910b 4618a 6033a 49232  3417b 4524a
1. Cassia siamea 745¢ 821c  2053b 2624c  2392bc  2987b  2305b
8. Leucaena leucocephala I778b  1619b  4468a 3573b  2898b  2506b 2321b
CV.(%) 162 354 290 19.] 17.1 256 34.5

* In each column, means followed by a common letter are not significantly different at the 5% level.

1) Total biomass of Cajanus cajan.
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Table3. Seasonal N uptake of various legumes during 1989-1995.

N uptake (kg/rai)
Treatment
1989 1990 1991 1992 1993 1994 1595
3. Crotolaria juncea L. 6.1d* 0.55¢ 1.88¢  338e 11.25d 787¢ 32lc
4. Macroptilium atropurpureum - 12.20ab  9.78bc 10.33d  11.83cd 13.63b 3.33¢
5. Acacia holosericea 11.6"bc 2.92%bc  237%c¢ - 16.57¢ 8.57¢  138c
6. Gliricidia sepium JA.CQWALP  280a 14.56a 35.17a 4594a 3825a 26.02a 3445a
1. Cassia siamea 62d 673abc 1697b 21.69¢ 1229cd 24.75a 19.16b
8. Leucaena leucocephala 170b  1531a  4225a 33.78b 2624b 23.70b 2191b
CV.(%) 162 40.2 348 207 172 295 384

* In each column, means followed by a common letter are not significantly different at the 5% level.
1) Nitrogen uptake of Cajanus cajan.

Table4. Seasonal P uptake of various legumes during 1939-1995.

P uptake (kg/rai)
Treatment
1989 1990 1991 1992 1993 1994 1995
3. Crotolaria juncea L. - 021d  007c 1.13d  096cd 030b 0O.12¢
4. Macroptilium atropurpureum - 033¢ 026c 0284 l.l6bc 045b O.ldc
5. Acacia holosericen 1.2"be*  029%¢  024"c¢ - 0.77d 040b 0.06¢
6. Gliricidia sepium 1. A.C.Q WALP 28a l4la 335a 428a 242a 2.5la  333a
7. Cassia siamea 0.6¢ 063b  1.59b 203b  1.30b 230a  1.77b
8. Leucaena leucocephala 14b 129a 357a 2.85c 124bc 2.00a 1.85b
CV.(%) 157 416 36.1 211 173 299 41.6

* In each column, means followed by a common letter are not significantly different at the 5% level.
1} Phosphorus uptake of Cajanus cajan.

Table5. Seasonal K uptake of various legumes during 1989-1995.

K uptake (keg/rai)
Treatment
1989 1990 1991 1992 1993 1994 1995
3. Crotolaria juncea L. - 0.6%¢c 237¢ 427d 908c 995ab 4.06¢
4, Macroptilium atropurpureum - 567a 455bc  4.80d 475d 7.73b 245cd
5. Acacia holosericea 8.6"b*  216%be 234Yc - 5.85d 3.03c¢ 0.49d
6. Gliricidia sepium JLA.CQ WALP  13.6a 68la 1639a 2l4la 1753a 1217a l16.1la
7. Cassia siamea 244 2.65bc  6.60b 843¢ 7.73¢c 9.64a 7T44bc
8. Leucaena leucocephala 6.5¢ 590a 1632a 13.05b 10.05b 9.16a 8.48b
CV.(%) 152 40.3 327 199 15.6 260 362

* In each column, means followed by a common letter are not significantly different at the 5% level.
1} Potassium uptake of Cajanus eajan.
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Table6. Seasonal total biomass of various legumes during 1989-1995,

Total biomass (kg/raf)

Treatment
1989 1990 1991 1992 1993 1994 1995
3. Crotolaria juncea 1. - 0.22e 0.76¢ 1.37¢  281c¢ 3.19¢  1.30¢
4. Macroptilium atropurpureum - 646a J18a 547a 342a  17.62b  2.80b
5. Acacia holosericea 30" 076" 062"¢ - 393bc  203c  033c
6. Gliricidia sepium JACQWALP  34a 1.73b 4.19a 547a d446a 3098a 4.10a
7. Cassia siamea 136 ldlc 3.53b  365b 4.12ab  514c  397a
8. Leucaena leucocephala L6b  149bc  4.1la 329c 267c¢ 23lc  2.14b
CV.(%) 140 699 338 17.8 234 264 308

* In each column, means followed by a common letter are not significantly different at the 5% level.
1) Total biomass of Cajanus cajan.

Table7, Seasonal Mg uptake of various legumes during 1989-1995.

Mg uptake (kg/rai)
Treatment
1989 1990 1991 1992 1993 1994 1995
3. Crotolaria juncea L. - 0.lic 039¢ 0.70d 149 1.63b 0.67c
4. Macroptilium atropurpureum - 257a 2.06a 2.18ab 216 351a  Lllbc
3. Acacia holosericea .6%c*  0.15% 0,129 - 139 0.84b 0.13d
6. Gliricidia sepium J.A.C.Q WALP 1.7a 0.87b 203a 266a 223  1.55b 2.05a
7. Cassia siamea 0.4d 041c 1.00b 1.28¢ 120 1.50b 1.16bc
8. Leucaena leucocephala 1.L1b 0.95b 261a 1.86b 169 146b 1.35b
CV.(%) 16.1 313 288 189 292 305 328

* In each column, means followed by a common letter are not significantly different at the 5% level.
1) Magnesium uptake of Cajanus cajan.

Table 8. Rate of growth restoration (%) after each decapitating of various legumes during 1989-1995.

Treatment Mar. 1992 Dec. 1992 Apr. 1993 Aug. 1993 Jan. 1994 June 1994 Aug.1994 Jan. 1995
Acacia holosericea - 927 770 64.6 50 490 396 83
Gliricidia sepium

JACQWALP 100 100 100 100 94.8 927 9.7 88.5
. Cassia siamea 100 100 100 100 979 96.9 958 937
Leucaena leucocephala 100 90.6 78.1 68.7 542 479 396 396

Remark : Total observation are 96 trees of each legume.
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Table9. Soil properties analysed in 1994 harvesting of the 6" rice erop in December

1994,
Treatment pH OM P K
(L:1) (%8) (em)  (ppm)

1.0-0-0 34 0.37 4 35
2,425 50 039 5 40
3. Crotolaria juncea l... 56 0.57 4 38
4. Macroptilium atropurpureum 59 061 4 43
5. Acacia holosericea 5.7 051 4 40
6. Gliricidia sepium J.A.C.Q WALP 56 0.89 5 45
7. Cassia siamea 58 0.85 5 55
8. Leucaena leucocephala 56 075 5 35

Table 10. Distribution pattern of monthly rainfall at Ratchaburi Rice Experi-
ment Station during 1991-19%4.

Total amount-of rainfall (mm)

Year

June July Aug. Sep. Oct. Nov. Dec.
1991 1012 101.6 1883 1980 2242 230 -
1992 993 124.6 1979 1157 3975 34 L5
1593 1119 595 141.8 2032 2435 236 245
1994 1369 844 8§12 2475 8§83 - 9.8

7=y = L3 a =l gl 19 5 4
sdgunanisunaay TudSuadndemlaifisuiumslalsy

1. msdanuadinduRaarvBudussas
" 4 -~

50x50 «i.3. LﬂuLmeg; Aanatendadnaziifiania
) A kY [ -1 ol s
muummwaaLquﬂanﬂﬂgnma‘hmuwwan
Lm‘“'aé'fﬂﬁaﬁmlu'ﬁamﬂﬂ%'eﬁwLﬂuﬁyﬁ'ﬁamﬁwa

niadrrlii ldldnaniadialigga
2, m'sﬂgné’uﬁ‘ﬁ@‘s:gaﬁ"agnnﬁﬁ%ﬁ

uwalfuasiNus=qy pH, OM, P, K Aianialeludin

ATUauURL

wavaug Dr. Gerald Rathert PIRIRNATIN

o

Uszimegasdu wazwipyqsaa 1Fiad afiag

U

o A e o odq w
B']H'Jﬂﬂ'ﬁﬁ'ﬂ']%ﬂﬂﬂE]{]'ll'l'l'i’l’ﬁial'i ﬂlﬂﬂ'}l"lilﬂ\é”
¢ aw € X, = ' -]

Lﬂ‘i'\:ﬂﬁﬁu?%ﬂﬂ?ﬁuﬁ?L?ﬁ)iﬂﬁ?d‘l‘ﬂ@'}mﬂ

Llonsasa19ay

Ui fygad. 2521, dufisaa. nIaianniau. 10
15 fuman 2521, i 30-386.

q"’mu‘ Asznaain. 2517. ﬂuﬂ’sgaﬁuua:ﬂmﬁmm. TIET
a da aly ol s o
Wannfiau. TR 11 noe@mou 2517, i 1-10.
= +; LY . )

83079 Fuzlanm wazame. n1nasasdodinliluls
INHAINT. TIBNURENTTNARBITI. 2530. ngu
aidpduusziotnn. nanlgWine. nndmng

AT,

Wijewadene, R. and P. Waidyanatha. 1984. Conservation farm-
ing, System, Technigues and {ools for small farmers in
the humid tropics: Guanaratne offset Ltd. 39 pp.

Withigion, D. 1987. Introduction to nitragen fixing tree. Nitro-
gen Fixing Trees a training guide, RAPA Publication
1987715, FAD Bangkek.

184

a A o o . o
ITANTTTINTNBAT 19 16 wmiun 3 Nupnsu-tUIR 2541



