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Comparison of growth and ability to alter some soil properties of
4 legume species in San Sai soil series
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ABSTRACT: Root nodule of leguminous plants contain nitrogen fixing bacteria capable of fixing atmospheric nitrogen
and converting it to a form usable by plants. Thus, leguminous plants has been used as a green manure to promote soil
fertility. However, different leguminous plants may require different environment or soil types for suitable growth
and ability to return nutrient to soil. In this study, 4 leguminous plants were evaluated in order to select for plant
with high biomass and ability to convert some chemical properties of soil once being plowed under in San Sai soil
series. It was found that sunn hemp and cowpea yielded similar shoot fresh weight/plant/area while sunn hemp had
2.0-4.9 times higher shoot dry weight than other plants. In addition, sunn hemp gave higher fresh root weight than
mungbean and jackbean at 63 % and 96 %, respectively. For their abilities to change soil chemical properties after
being plowed under for 30 days, it was found that phosphorus concentration of soil treated with different leguminous
plants were similar. When compared phosphorus content before and after plowing under, cowpea was found to return
more phosphorus (73 ppm) to soil more than other plants. In terms of organic matter, jackbean mungbean and sunn
hemp helped increasing soil organic matter after plowing under distinctively over cowpea. In conclusion, for San Sai
soil series, sunn hemp yielded highest biomass while cowpea and jackbean could add more phosphorus and organic
matter to soil than other leguminous plants.

Keywords: Green manure, leguminous Plant, Phosphorus, Organic matter
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Table 1 Growing green manure plant biomass (fresh weight and dry weight) characteristics of 4 legume species

Species Shoot fresh weight Shoot dry weight Root fresh weight Root dry weight
(g/m?) (g/m?) (g/m’) (g/m?)
Mung bean 616 + 158 bc 210.7£53.8b 79.34 +20.7 bc 22.0+56 bc
Sunn hemp 1700 + 304 a 4775+94.4 a 391.7+90.0 a 943+20.8a
Cowpea 1279 + 290 ab 241.0+453Db 216.7 £68.5 ab 422+ 13.7 ab
Jack bean 241 +£137 ¢ 97.5+379c 79+43¢c 40+18¢c
Kruskal-Wallis chi-squared 41.492% 39.648*** 43.362*** 43.378***
P-value <0.001 <0.001 <0.001 <0.001

Values are means of three replicates * standard errors.

***Significant at P < 0.001

Table 2 Available-P and organic matter of soil properties before and after 30 days of incorporation of green

manures
Before After
Species P concentration OM P concentration OM
(ppm) (%) (ppm) (%)
Mung bean 1429+355ab  0.530+£0.234 175.7£30.3 0.834 +0.160 ab
Sunn hemp 142.8+224ab  0.489 +£0.141 186.2 £ 19.1 0.789 + 0.085 abc
Cowpea 102.3+£278Db 0.405 + 0.190 175.3 £38.7 0.742 £ 0.087 bc
Jack bean 154.9+375a 0.577 £ 0.204 181.4+24.9 0.862+0.142 a
Kruskal-Wallis chi-squared 14.623** 4.740ns 0.576ns 8.216*
P-value <0.01 >0.05 >0.05 <0.05
Values are means of three replicates + standard errors.
** Significant at P < 0.01, * Significant at P < 0.05, ns not Significant at P > 0.05
Table 3 Available-P and organic matter of soil after 30 days of incorporation of green manures
Species P concentration OoM
(ppm) (%)
Mung bean * *
Sunn hemp . *
Cowpea - o
Jack bean ns *

*** Significant at P < 0.001, ** Significant at P < 0.01, * Significant at P < 0.05, ns not Significant at P > 0.05



KHON KAEN AGR. J. 46 SUPPL. 1 : (2018).

agu
nassgAnTnuaznisliuaadioninaesivg
RITNAtave 4 9la Ainslgnnaaeslugasiu
o = a a D = A
dunse Annsasgiulanaznisliuaadioning
uansieiuwLg daiiesansnsnlinaatianinaes
FULAZINNINTZA FDIAINTAD TAWH (9d89 LAz
uI/ 1% o o o V@ Vo A = a
danFieuanau vinliiiuladneiiesiinisasgy
wulauaznisiineadanmiilgnlugasudunaig
Angn AniupnantRreshuuelsznis wuda
AudnduresasvafialuAundsnisdunay 30
o A v o a a4 Ao =
Fu dangelndAssiuluynadafgnianisdne
Wau Baunsuanududuraanaialufunaunis
dunay wudinsdunaudanudidesidusinisau
WaaneialAunndivasiinau duduAngurisedng
wasAINAUNaUNT 30 Ju wuduiasiinnisilgn
e vy AN a A o a A o gy & Yy
danFrdanauvsadnglufuniniiga inlisiule
dannsdunaudonirdiefidusinsauduniedng
oA a dl dl = ¥ k7

wnndrvaaiingy WeanFauiisuasiduduaes
Waanaialumu few uasuaadunay 30 Ju Aw
a & 2 oA A oy oa A Ay oA
rpvesiatil wudn AiNeedonFratiamailad
PNWANENILIUNNATA WiduduABuriaedeg
Tupnaesulasilgn wudniaauuwanseiuly
N9aDE natiaaniinislgn

555
ANTIBLAN

TRURLANS 8149 A9.99NHA B1AUNFE 7
IiaaungumsanIuLaz i lIN s da N

LANATA9DY

41929300 WiTENAAN90dNa. 2559. narestdallunanlung
ﬂgﬂ‘*ﬁwmrﬂ"nﬁi@mﬂﬂ?zlﬂuuﬂmmaLmﬁmmﬁu S
asane (Sa) ewnefeatith Swdndesse. a19ans
NIANARTAITANUATUNS. 3(3): 30-43.

asnsnd Bunans. 2657. AnugaNANYInfLeau. 41in
AN, Wealu.

43te 49990uTA waz Anen vy, 1.l msAneaiie
Fatlagaitaninliudgaingaaulugaiumed (ndy
IARU 52). n@jﬁmmﬂ‘ﬁ'@miﬁmmﬁau An1inanu
W RiRwan 1 Sarunusnil, Unusnil

A1rindnsaanazideminenasiu, 2559. ﬂ@jmmﬁw’ﬁ' 22.
uvisdaya: https://goo.glirQKIRB. Auiile 16 maneal
2560.

Carvalho, N. S., Oliveira, A. B. B., Pessoa, M. M. C., Neto,
V.P.C., Sousa, R. S, Cunha, J. R., Coutinho, A. G,
Santos, V. M., and Araujo, A. S. F. 2015. Short-term
effect of different green manure on soil chemical and
biological properties. African Journal of Agricultural
Research. 10(43): 4076-4081.



