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Table 1- Weather data of zabol city in the 2013-2014

M:;th (ms™) sl s o (mm) 5,4 ©C) s

Wind speed Rainfall Temperature

93 92 93 92 93 92

April ;39,8 11.43 23.89 0 23 23.1

May cuigmd)l 7.2 12.36 0 28 29.1

June sb 3 28.8 18.92 0 33 32.4

July 5 46.8 21.81 0 34 36.7

August s>y 342 22.79 0 30 34

September ;5 05 36 17.71 0 33 29.3

October ye 21.6 12.69 0 28 27.4

November .Ul 7.2 6.57 0 15 18

December 3l 21.6 3.22 0.01 0 3 11.2

January ¢> 25.2 2.85 0.01 2.3 1 8.2

February g  14.4 3.05 0.43 205 2 11.8

March il 18.64 4.08 2 6.6 6 14.1
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Table 2- Physical and chemical properties of soil
<l oo @Y ey oS e e o 30 ol S EC pH
(A I v B V| (%) (*)  (ppm)  (ppm) (ppm)  (ppm) (@Sm)
Texture Sand% Silt% Clay%  OC% N%  Sodium Magnesium Potassium Calcium
b e 70 17 13 0.72 0.060 57.56 15.63 280 10.80 2.93 7.8
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Table 3- Analysis of Variance Nutrition, temperature and humidity of soil at Tillage systems and Planting ratio

axyd o . . go Gy SB gl
SOV s A oS O o0 oS’ ] o I’b’ ¢
(VR Eone 83 Humidity Soil
C N Mg Ca K
daf volume temperature
Replication |55 2 0.01™  0.00003™  0.66™ 7.6 623.59"™ 2117 0.011™
.md B ol 2 0.84"  0.006” 6.39™ 268937  10335.05™ 154.117 23.94"
Tillage System(T)

Error (a) Lol oLzl 4 0.03 0.0002 4.17 8.27 3027.92 0.19 2.81

Planting eudls’ e 046" 0.003" 840" 17054  9487.70" 5.39" 576"

Ratio(P)

T*P 4 0.127  0.0008" 2.25" 69.147  22202.08" 29.59" 11.39™
Error (b) e 5 olzdl 24 0.02 0.0001 1.34 3.041 1363.40 1.28 0.86
CV(%) Sl oy - 16 13 6.63 14.30 8.09 7.57 4.82

bl e 2opd Y 90 paw ) ()b gme g (g ime BB dgng pis s Sy

" * and **: are non-significant, significant at the 5 and 1% probability levels, respectively.
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Table 4- Comparison of means interaction of soil tillage systems and planting ratio on characteristics

Olo
Lo Ojere oS’ o Cugby  (ppm) ey () oS
Treatments N (%) Calcium (ppm) Waterocontent Potassium Ternpegature 0C%
(%) (C°)
55l LAl cutS x (5,58
sl X S ok 0.071cd 23b 13.82de 278f 18.74defg 0.87cd
No till* pure Roselle
2o Lalls cuiSX (5,58
e o2 g ok 0.150a 29a 16.63bc bc480 18.73defg 1.75a

No till* pure Green gram
Sl Y0+ il VD bgle cuiSx (55,55 g
3 0.117b 13.16¢cd 2la 386.67de 17.13g 1.35b
No till*/yoRoselle+ 75% green gram
Sl Z0e + Lo 70+ bybre culS x (55,556 (o
oy 0.084¢ 8ef 20.49a 456¢cd 18.53defg 0.97¢
No till*50%Roselle+ 50% green gram
&l VD + ol YO, bgle i % 55,98 B (el
P 0.068cde 9.43ef 21.20a 537.67ab 18.56defg 0.79cde
No till*75%Roselle+25% green gram
U5 sl pall S X (65981 Jole
Reduce till* pure Roselle
ile Al cuiSx (65,985 JBlus
Reduce till* pure Green gram
el 70 + ke VD bylsee cuiSx g5)9 5B JBls

0.07cde 16.66¢ 14.68d 489.50bc 17.76efg 0.18cde

0.107b 14.50c 17.11b 444.33cd 21.13bc 1.25b

T 0.78¢ 9ef 10.44¢g 456.63cd 18.30efg 0.90c
Reduce #25%Rosellet 75% green gram

till
T+ il 7 bglie i X (55,6 S8l
Oy sl 0.062cde 8.50ef 15.16¢cd cd460 17.231fg 0.72cde
Reduce till* 50%Roselle+ 50% green gram
TV0 + ple YO, bglsee cuiS X 5y9 86 Jilas
Oy sl 0.044¢ 10.16de 11.11fg 546.61ab 19.16def 0.52¢
Reduce till* 75%Roselle+ 25% green gram
05 sl oAl it X pgu o (5,95
Conventional till* pure Roselle

0.048de Tef 12.62ef 436.33cd 24.53a 0.61de

Pl Gl X gy (55951 ¢de0.063 9.67de 13.58de 505.33abc 19.43cde 0.74cde
Conventional till* pure Green gram

Gl ZY0 + ile ZVD bglste cuiSXpgusye (5595
o7 0.066cde 8ef 13.45de 567.67a 20.40bcd 0.71cde
Ya%Roselle+ 75% green gram

Conventional till*
750+ 5l 750 byl cuiSXpguwpe 55y S B

55 gl
o R 0.048de 5.70f 9.70g 440.67cd 21.53b 0.56¢
#50%Roselle+ 50% green gram

Conventional till
Gl 7Y+ ile ZVDb gl CuiS Xpguspe (55,95

P 0.067cde 10.50de 13.72de 356e 17.56efg 0.78cde
Conventional till* 75%Roselle+ 25% green

gram

LSD%5 0.022 3.35 1.82 65.35 1.72 0.25

Ll o (S (sakaly dix (yg0il bl p 2o )30 paws jd Hb dme BB pae Ui gt ja 1> lie gy
Within each column, means with similar letter, are not significantly different (p<0.05) based on LSR test.

i o Linlielly S 1 0)S e cpgupe (559 48" Xdged hyl38 (Bahrani et al., 2007) | \Sen 5 Jlou
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8 Sl 2o V0 bl cuiS ) SB 59 55 o s (bglove
STy SB 5ap o e g (doyd +/+AY) Lile aopd YO +
WD (daopd /o5 ) Gile do p2YOF 5 sls AoV Lol
Lod YO+ oy sl doyd YO bglste cuiS e (bl Llsd )
B3 gl (s i 5 bgloe et (slalos 0 b 2o
il L a8 oy LS ol gaesme jd sl (gl dme (o )lal
Mngeon ity 2l Gl 5535 ol slsie 13 ple Sapu
¥ 9 Oiare S Gpb Sl SLE 3 (g siie @y
by daups 5 SB gsdiols daue el apsS) Sl Sy

.(Njoka-Njiru et al., 2006) 305 0 byl ;5 b yl)S

e
h S maiie e cuslyis (65,98 ilisie (lapiuge
aslio Lol (Y Joia) amd 43 15l con Jpame ey 5l
3 (WIR- DPIM) (22t py 5590515 45 3b oL loySila
e |y mrite Glie (VY pPIM) (325268 (65)9 515 g
Jhas Ly ()l ine BB (gylal BLod jl pguwye (559515
Irena e ) ol )LSen o Lyl .cuils (65,086 o 9 (55)5 S5
= iy S il Lo 1L (ou)p 3 (al, 2012
e o)y 32 38kt 5 S pliari (S Slogas
=V Gee)d S e jlde a5 Wdges lo ol 5o oV
Sl pousye ()9S5 5l yider (55095 g 53 ¢ yte LD
Fobar pyye §509S B 3 mjste e yia Blu =B Bes 13 (Jy
by jl g S e oliee g cldlS slapiunmw il g
B LSl i (1 Jp22) (p=0.05) 35: o ine Sy
ciS g (YVAOF ppm) iy iy sl 2B cuss oS o
(VEI¥ ppm) p yieS ilo o pd YO + 55 (slado,0VD bl
bo o coiS 5 hlo yalls s o il 1y oo juie Hlide
Mde )5 (g)b xe BMB] ile o VO + iy sls Ao yoYD
sl 2l s S e oliee i cdalie S 4 5uie
e (WA ppm) il 2l cuis 5l iy (VAOF ppm) iy
oo laio (a8 g (ppdi cbglie Sl clagtuns (i
Loy VO + iy sl Lo paVd bl cuts o cuipa S
Qo VO + 5y slado 3VO bglke cuis” 3 (W/EY ppm) ile
By iy gl Caus il b b sanlie (VA ppm) ile
ol d o 48 C8)S Gl e Ol sl olS9d
ls ooV bglee cuiS jlog jo syl Gy S o1 5uie

claa T3 ases 1 easn ol aS oas SLS chxlols
@l e polie (giladll el 5 a0 Gl (S35l Seo
2 ShgS B il (slagsbyy oy 53 e D9 lalS
o2 bl 3 3955 b ogls 3 paiS 3 Shos 5 () SB ols
093 9 JBl (65,98 Jlesys [y SB I S liee 2ol
A3)S )5 pe—wye )9S A Cuid (g 9SS
sla 3 Sko duslis Jgis (Rahimzadeh and Navid, 2011)
SLs UJT OUS e oy yidy b Ll cudS calisee slacud
9 (4o > VYY) ile alls s l Joams ciby jlan
b ly 20> VO blsee cutS I SB 1 )8 e a8
Clacu s o g dal Cowdas (Moys +/5) ile o> YO +
S e SB 1 ) o jieS g o b ccatS calisee
CuiS g (Mo)yd /A1) Lilo Ao 3 YO + 5 (gl o )3 YO bglses
A odaliie (duoyd +/F) olo YO + iy sl duoys YO byl
» (Chowdhury and Rosario, 1994) )Kea g lbg (g p0d
N o3le o y> oyt 33,8 )55 Ligw 9 yd bglse S
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Within each column, means with similar letter, are not significantly different (p<0.05) based on LSR test.

Cft“’ u;il)ls u“")9| D A )9194{ r”gl)’ u“")9| 9 LS).)9JB
d)_gl)). Cod OJ):Yl_J Cawl 005 u.;.llé polic S99 u_]am
Caoddy o5 gl Ao )dV0 + yblo 4o )3V lews I (LER) ()
il o S S5 4 Cad bglin S i ] Sl oS
L SLs hsrbols i ol ke JT o0y oliee dnulone
S 5> ile S Giali8l g (65,95 B (g s 38

ool cplie 51 ding oalisl s 4 Wlgi o GRl3EN ol e

s lp powlio oo balyi Sy g Sy olie dlgs 00
olS 93 god 5 by Lyl dy oo bty oyl &S bl bolses Koo
Sl ploioe liwly od 3 2530 Silo 5 25 Gy
ol Glapuile (5335 5 e Gl > S3glsST sl ]
byle S gaiodgw slp (o 42y S plpicr |) i)

A5 iS5 p3ud ey i 45 0D L ol g bl D90l ks
sled gy (oo Cogb; (slgie byl slajlas 5 ilo
Sty sl Al Gl g pgwpe (65)9 S e Capd (a8 8 oS A

093 i 4570 (LS A dlllas )50 (slajlas (w0

References

1.

Abraham, C. T., and Singh, S. P. 1992. Weed management in sorghum-legume intercropping system. Agricultural
Science 103: 103-108.

2. Agegnnehu, G., Ghizaw, A., and Sinebo, W. 2006. Yield performance and land use efficiency of barley and faba
bean mixed cropping in Etthiopian highlands. European Journal of Agronomy 25: 202-207.

3. Andersen, M.K., Hauggard-Nielsen, H., Ambus, P., and Jensen, E.S. 2005. Biomass production, symbiotic nitrogen
fixation and inorganic N use in dual and tri-component annual intercrops. Plant and Soil 266: 273-287.

4. Babhrani, M.J., Raufat, M.H., and Ghadiri, H. 2007.Influence of wheat residue management on irrigated corn grain
production in a reduced tillage system.

5. Beheshti, S.A., and Soltaniyan, B. 2012. Maintain internal and external competition in a row intercropping
sorghum and beans. Journal of Agricultural Seed and Plant 28 (2): 1-17.

6. Bolie, F., Rubio, R., Rouanet, J.L., Morales, A., and Rojas, C. 2006. Effects of tillage systems on soil
characteristics, glomalin and mycorrhizal propagules in achilean ultisol. Soil and Tillage Research 8: 253-261.

7. Caradus, J.R. 1990. The structure and function of white clover root system. Advance in Agronomy 43: 22-37.

8. Chowdhury, M.K., and Rosario, E.L. 1994. Comparison of nitrogen, phosphorus and potassium utilization
efficiency in maize-mung bean intercropping. Agricultural Science 122: 193-199.

9. Dahmardeh, M. 2010. The effect of Eco-physiological aspects of intercropping of maize and cowpea on quantity
and quality of forage maize K.S.C 704. Ph. D Thesis of Agronomy. Faculty of Agriculture, University of Zabol.
196 P.

10. Ehlers, W. 1985. Observation earthworm channels and infiltration on tilled and untilled loess soil. Soil Sci.
119:242-249.

11.

Eskanadri, H., and Ghanbari, A. 2011. Evaluation of competing and complementary components of intercropping
of maize (Zea mays) and cowpea (Vigna sinensis) on the use of nutrients. Journal of Agricultural and sustainable



IWAF el ¥ o)l A ol (ol 2ly) letd gy 4yt Y.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.
28.

29.

30.

31

32.

33.

34.

35.

production 21(2): 68-75.

Eslami Khalili, F., Allah Pirdashti, H., and Motaghiyan, A. 2011. Evaluate the performance of barley (Hordeum
vulgare L.) and faba bean (Vicia faba L.) in different concentrations and combinations of intercropping through
competitive index. Journal of Ecology agriculture 3(1): 94-105.

Ghamri Vafa, N., Hamzehi, J., Ahmadivand, G., and Keshtekar, A.H. 2011. Effects of different planting patterns on
pH, electrical conductivity, and soil organic matter. The first national conference on issues of modern agriculture,
Islamic Azad University, pp: 1-5.

Ghanbari, A. 2000. Intercropped wheat (Triticum aestivum) and bean (Vicia faba) as a low-input forage. PhD
thesis. Wye Collage University of London. P: 261.

Hashemi Dezfoli, A., Abdi, A., and Siyadat, A. 2000. The effect of mixing ratio and planting date on yield and
quality of forage and grain intercropping of maize and sunflower in Ahvaz. Journal of crop 2(2): 1-16.

Hulugalle, N.R., and M. Gichuru. 1991. Effects of 5 years of no-tillage and mulch on soil properties and tuber yield
of cassava on an acid Ultisol in Southeastern Nigeria. IITA Res 1: 13-16.

Inal, A., Gunes, A., Zhang, F., and Cakmak, I. 2008. Peanut/maize intercropping induced changes in rhizo sphere
and nutrient concentrations in shoots. Journal of Plant Physiology and Biology 45: 350-356.

Irena, M., Andrzej, B., Zuzanna, S., and Tomasz, D. 2012. The effect of various long-term tillage systems on soil
properties and spring barley yield. Turkish Journal of Agriculture 36: 217-226.

Jafari, A.A., Connolly, V., Frolich, A., and Walsh, E.K. 2003. A note on estimation of quality in perennial ryegrass
by near infrared spectroscopy. Irish Journal Agriculture Food Research 42: 293-299.

Jin, H., Hongwena, Li., Rabi, G.A., Rasaily, B., Qingjiea, W., Guohuaa, C., Yanboa, S., Xiaodonga Q., and Lnijic,
L. 2011. Soil properties and crop yields after 11 years of no tillage farming in wheat—maize cropping system in
North China Plain. Soil and Tillage Research 113: 48-54.

Kjeldahl, J. 1883. New method for the determination of nitrogen in organic substances, Zeitschrift fiir analytische
Chemie 22 (1): 366-383.

Koocheki, A.R., Nasiri Mohallati, M., Khoramdel, S., Anvarkhah, S., Sabet Temori, M., and Sanjani, S. 2010.
Growth of hemp (Cannabis sativa L.) and sesame (Sesamum indicum L.) in both replacement and Additive
intercropping series. Journal of Ecological Agriculture 2(1): 27-36.

Mosadeghi, M.R., Afioni, M., and Hemat, A. 2001. Effect of two tillage systems on same properties of physical
soil in North Carolina America and compare it with the situation in Iran. Seventh Congress of Soil Science pp: 130-
132.

Molindo, W.A. 2009. Estimations of NPK in Zero-Tillage Soils Post Soybean (Glycine max L.) Merr.) Croppings
in Two Locations in Southwestern Nigeria. Agricultural Journal 4 (1): 10-13.

Najafinezhad, A., Javaheri, M.A., Gheibi, M., and Rostamia, M.A. 2007. Influence of Tillage Practices on the grain
yield of Maize and some soil properties in Maize-wheat cropping system of Iran. Journal of Agriculture and Social

Science 3(3): 1813-2235.

Njoka-Njiru, E.N., Njariu, M.G., Abdolrezak, S.A., and Mureithi, J.G. 2006. Effect of intercropping herbaceous
legumes with Napier grass on dry matter yield and nutritive value of the feedstuffs in semi-arid region of Eastern
Kenya. Agriculture Tropical ET Subtropical 39 (4): 225-262.

Nyborg, M., and Malhi, S. S. 1989. Effect of zero and conventional tillage on barley yield and nitrate content,
moisture and temperature of soil in North-Central Alberta. Soil and Tillage Research 15:1-9.

Listrom, G.M., Terman, G.L., Dreier, A.F., and Olson, R. A. 2001. Residual nitrate nitrogen in fertilized deep
loess-derived soils. Agronomy Journal 60: 477-482.

Osundare, B., and Gbadamosi, H.O. 2014. Evaluation of soil Fertility and Maize (Zea Mays L.) grin yield
performance under conventional and no-tillage systems. International Journal of Scientific and Technology
Research 3(7): 281-286.

Philipp, A. 2009. What is sustainable agriculture Empirical evidence of diverging views in Switzer land and
newzeland? Ecological Economics 68: 1872-1882.

Unger, P. W. and Kaspar, T. C.. 1994. Soil compaction and root growth: A review. Agronomy Journal 86: 759-766.
Rahimzadeh, R., and Navid, H. 2011. Effect of tillage system on the properties of the of clay soil and wheat yield
in rotation with peas in dry land conditions. Journal of Agricultural Science and sustainable production 31(1): 30-
41.

Rejaie, M., and Dahmardeh, M. 2014. The Evaluation of Corn and Peanut Intercropping on Efficiency of Use the
Environmental Resource and Soil Fertility. Journal of Agricultural Science 6 (4): 99-108.

Ramroudi, M., Majnoon Hosseni, N., Hossien zadeh, A., Mazaheri, D., and Hossieni, M. 2011. Effects of cover
crops, tillage systems and Nitrogen fertilizer on soil characteristics and forage yield of sorghum (Sorghum bicolor
L). Journal of Agriculture 92: 1-23.

Rejaie, M. 2013. Evaluation of ecological and agronomic aspects of intercropping of maize (Zea may) and peanuts
(Arahis hypoga) in additive and replacement series. Master Thesis Agro ecology, Faculty of agriculture, University
of Zabol. P. 137.



Yy

w0 Sdos (S o108 polie ggixo p (559 (G pusw 1

36.
37.

38.

39.

40.

41.

42.
43.

44.

45.

Rowell, D.L. 1994. Soil Science: Methods and Application. Longman Scientific and Technical. 350p.

Sadri, S., Poryousef, M., and Solemani, A. 2014. Evaluation of essential oil yield and profitability indicators in
intercropping Foeniculum vulgare Mill and Trigonella foenum-graecum L. Agricultural crop management 16(4):
921-932.

Safari, A., Asodar, M., Ghaseminejad, M., and Ebdali Mashhadi, A. 2013. The effect of residue, various methods
of tillage system and planting on soil characteristics and yield of wheat. Journal of Agricultural Knowledge
sustainable production 23(2): 50-59.

SAS, Institute. 2001. SAS/STAT User’s Guide, Version 8.2. SAS Institute, Cary, NC

Spiegel, H., Dersch, G., Hosch, J., and Baumgarten, A. 2007.Tillage effects on soil organic carbon and nutrient
availability in a long-term field experiment in Austria, Auswirkungen unterschiedlicher Bodenbearbeitung auf
organische Substanz und verfiighare Néhrstoffe in Boden in einem Langzeitversuch in Osterreich, 47-58.

Thobatsi, T. 2009. Growth and yield responses of maize (Zea mays L.) and cowpea (Vigna unguiculata) in an
intercropping system. MS.c Thesis. University of Pretoria, 149 P.

Vandermeer, J.H. 1989. The Ecology of intercropping. Cambridge University Press/

Walkley, A., and Black, I. A. 1934. An Examination of Degtjareff Method for Determining Soil Organic Matter
and a Proposed Modification of the Chromic Acid Titration Method. Soil Science 37:29-37.

Willey, R.W. 1979. Intercropping: its importance and its needs pt. 2 agronomic relationships, Field Crop Abstract
32: 73-85.

Zhang, F.S., and Li, L. 2003. Using competitive and facilitative interactions in intercropping system enhance crop
productivity and nutrient use efficiency. Plant Soil 248: 305-312.



Iranian Journal of Field Crops Research Ol o=l sleipg iy 4yl
Vol. 15, No. 2, Summer. 2017, p. 311-322 /_Q?‘{;,;};Z}, FIN-YYY o AFAF Ll ¥ o los 1O ol

Effects of Tillage Systems on Changes of Soil Nutrients, Yield and Land
Equivalent Ratio in Roselle — Green Gram Intercropping

A. Hodiani mehr'- M. Dahmardeh”- I. Khammari’- M. R. Asgharipoor’
Received: 17-07-2015
Accepted: 20-01-2016

Introduction: Intercropping is one of the components of sustainable agriculture and as part of crop rotation
in the design of sustainable system. One of the benefits of intercropping is greater use of available resources. The
aims of this study were to evaluate different tillage systems and cropping patterns of Roselle and Green Gram on
some soil nutrients and the use efficiency of environmental resources. Usually, intercropping used at Low
fertility soil with low input conditions in the tropics region. Bahrani ef al. (2007) reported that no tillage systems
compared with conventional tillage with crop residue, were increased soil organic carbon content in maize
production. Ramroudi ef al. (2011) expressed conventional tillage reduced amount of nitrogen compared to no
tillage system.

Material and Methods: The research was conducted at Zabol city. Split plot experiment performed based on
a randomized complete block design with three replications. Main plot was three levels of tillage system (zero
(without plowing), reduced (disk) and conventional tillage (disc plow)) and sub plot was planting ratio with five
levels (pure culture of Roselle, pure culture of Green gram, 50% roselle+50% green gram, 25% roselle+75%
green gram, 75% roselle+25% green gram) were considered. Preparing the ground in mid-June 2012, according
to the type of plowing was performed. For comparison of means were used by Duncan's test at 5% probability.

Results and Discussion: The effects of tillage systems, planting ratios and interaction of tillage systems X
planting ratio on soil organic carbon and nitrogen were very significant. The highest and lowest levels of organic
carbon were obtained in zero tillage (1.14%) and conventional tillage systems (0.63 %), respectively. The
highest and lowest nitrogen of soil after harvest, of pure culture of Green gram (0.11 %) and 75 % of Roselle +
25% Green gram intercropping (0.06 %) were obtained respectively, Tillage system could not affected the
amount of magnesium of soil after harvest. The comparison of means showed that the highest and the lowest
magnesium content were observed in conventional tillage (17.9 ppm) and zero tillage (16.7 ppm) respectively,
(Table 2). The calcium amount in a pure culture of green gram (17.9 ppm) was higher than the net cultivation of
Roselle (15.5 ppm). The Most of potassium soil of intercropping 25 % Roselle +75% green gram (480.1 ppm)
and the lowest amount of pure cultures of Roselle (401.8 ppm), were obtained (Table 2). Bohrani et al., (2) were
reported that no tillage systems compared with conventional tillage with crop residue have increases soil organic
carbon content. With the increase of Roselle in intercropping reduced soil potassium and with increase the
proportion of green gram in intercropping, potassium was increased. Tillage systems, planting ratio and
interactions (tillage system x planting ratio) had a significant effect on soil water content and soil temperature.
Comparison of means showed that maximum and minimum soil water content of the soil related to the zero
tillage (18.6 %) and conventional tillage (12.6 %). soil water content pure culture of green gram was the greater
than intercropping and pure culture of Roselle. Soil temperature in pure culture of Roselle was greater than of
pure culture of green gram. Effect of planting ratio was significant on LER in 1% probability level. The highest
and lowest of LER was obtained in 75 %green gram + 25% (1.36) and 25 % green gram +75 % Roselle (1.15).
Beheshti and Soltaniyan (2012) reported that LER in various combinations of sorghum and beans intercropping
was higher than of unit.

Conclusions: Investigation showed that the zero tillage treatments and intercropping increased the efficiency
of environmental resources and improved the soil nutrient, significantly. The highest LER was achieved 75%
green gram + 25% Roselle, which is indicative of the excellence of intercropping compared to monoculture. The
amount of organic carbon has shown an increase in soil fertility using zero tillage and increase percent of green
gram in intercropping. The results showed that zero tillage systems, monoculture green gram and intercropping
had soil water content more than conventional tillage systems and monoculture Roselle.
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