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Table 1. Production inputs prices and cost of implementing agricultural applications (Riyals/ha) during the growing seasons

2009-2010 and 2010-2011.

aull il
Price Price components Sl e Number
53000 el Aplal) AEESH Jial) 5 Jidedl b de) )30 CallSs s gl ded 1
Value of seeds, cultural practices in the nursery and the field for high density crop
40000 Amiiial) gl ALY Jial 5 Jidall b de) 50 CallSis sl e 2
Value of seeds, cultural practices in the nursery and the field for low density crop
48000 Sl sal + e/ 515 (%10 Usa) chsh S5 2l dad 3
Value of the herbicide oxyflourfen (Goal 10%) 5 | /ha + spraying costs
31200 5oal sl cudiaill Haal + G300 Saal + —af 5122 (% 45 Gaesiv) (e (s)ai dunall e 4
EJ}\}
Value of herbicide Pendimethalin (Stomp 45%) 2.2 1/ ha + spraying cost + single hand
weeding costs
80000 Twice hand weeding costs e gl et PN 5
26700 sl Aleleal dpaniil) 48K+ an g i) sl da 6
Value of nitrogen fertilizer + cost of fertilization (for the broadcast on soil surface treatment)
25700 S puad) Alelaal dyenl) 2605+ pa g il Slass Gad 7
Value of nitrogen fertilizer + cost of fertilization (for the banded 10cm deep on the top of
crop row treatment)
30850 Gl Alelaal dyanill 815+ g il slaws o 8
Value of nitrogen fertilizer + cost of fertilization (for the spray on foliage of crop treatment)
2l 0 % 5 Cost of crop harvesting, drying and packing Gl 5 dlaal) Gl 9
)

5% of total revenue

The adopted price of bulbs (farm gate price at production date) was 40 YR/Kg
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Table 2. Influence of plant density, nitrogen application methods and weed management on average weeds total dry weight

(g/m?) in two growing seasons 2009/2010 and 2010/2011.
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Average total dry weight of weeds (g/m?)

Methods of weed management (W) (W) 3_tall cilis¥) dadlsa i) jh

Calliae (glaty

Slaw Adla) (3 sk

Pendimethalin + Sl (N) G g Al ) .
Ceaa A5 dpdas Ot Methods of ALY 43Uy
Jay gial) 2 hand- 1 hand- Oxyf- L& adding nitrogen (D) Jsaaall
Mean weeding Weeding lurfen Control fertilizer ( N) Crop plant density (D)
147.9 18.9 40.6 207.6 3243 Control Ll Allad) 4sLal) 285K
2626.9 67.1 103.4 335.0 546.2 Broadcast O High Density
174.7 30.5 55.7 179.5 433.2 Banding Ay
150.5 38.6 344 147.6 381.4 Spraying 3)
184.0 38.8 58.5 217.4 421.3 Mean Lo giall
203.8 41.1 53.3 237.0 484.0 Control Ll dunidiall dalal) A36<])
379.5 74.6 161.6 433.3 848.4 Broadcast Bt Low Density
237.5 38.6 112.2 249.6 549.8 Banding T
259.1 70.8 70.9 366.2 528.4 Spraying 53)
270.0 56.2 99.5 321.5 602.7 Mean Joss giall
175.8 30.0 46.9 222.3 404.2 Control Ll el (3 jla o s
321.2 70.8 132.5 384.1 697.3 Broadcast P Mean of N application
206.1 34.5 83.9 214.5 491.5 Banding T
204.8 54.7 52.7 256.9 4549 Spraying 53)
----- 47.5 79.0 269.5 512.0 Al (3 Jaw i
Mean of weed control
D= 17.61; N+W=24.91; DxN= 35.23; NxW= 49.82; DxW= 35.23; LSD atP=0.05 %5 Jwis) ic (5 sixa (3 % J8l
DxNxW=70.46
D= 23.38; N+W= 33.1; DxN= Not present; NxW= 66.14; DxW= 46.76; LSD atP=0.01 %] Jwisl 2ic (5 sina (3 8 i

DxNxW=93.53
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Table 3. Influence of plant density, nitrogen application methods and weed management on average onion bulb yield (kg/ha)

in the two growing seasons 2009-2010 and 2010-2011.

(Cel§) GLaedI A Gilad) ¢ 56 Ja gia

Average total dry weight of weeds (g/m?)

Methods of weed management (W) (W) 3_ball cléey) dadl<a 3 jh

Ol (1A
Pendim- e ALz (330
ethalin + (N) G g Al e
Ol Ay g dgadas Methods of adding A Ay
Jauy giall 2 hand- 1 hand- CRusld s 9 WL nitrogen fertilizer (D) Jyaxall
Mean weeding weeding Oxyf-lurfen Control () Crop plant density (D)
14535 13733 20451 19239 4719 Control 2L Aallall dslul) 48U
24538 24384 35140 26998 11628 Broadcast P High Density
27237 28486 35799 28990 15774 Banding ZENg
17730 21322 18686 22385 8525 Spraying 53)
21010 21981 27519 24378 10161 Mean Lo il
11969 12734 19218 12351 3571 Control Al dunidiall 4Ll A36<Y)
17708 18070 27572 18835 6356 Broadcast Pt Low Density
18803 19728 25531 20897 9056 Banding EENg
12989 14201 17687 13712 6356 Spraying 53)
15367 16183 22502 16449 6335 Mean Lo il
13252 13233 19834 15795 4145 Control 2wl el 3yl Jass s
21123 21227 31356 22917 8992 Broadcast % Mean of N applications
23020 24107 30665 24894 12415 Banding Ay
15359 17761 18187 18048 7440 Spraying 53)
------- 19082 25011 20413 8248 A8l 3yl Lo s
Mean weed control
D= 886.7; N+W= 1253.9; DxN= 1773.3; NxW= 2507.8; LSD at P=0.05 %35 Jlaia) die (5 gina (3 4 Jil
DxW=1773.3; DxNxW= Not present
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DxW= Not present; DxXNxW= Not present
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Table 4. Economic analysis of evaluated treatments (average of the two growing seasons 2009/2010 and 2010/2011).

(b a3 Lo e

& Al Al daluy) COlalza
L Jaal e Ldlaay) . ) haay) aial) (@/8S) ALl Adlagyy
:}4-"&‘ (/W) (/W) dadl Ala Al sl (/dw) Average of Al

A4l Change in  The increase =/ dw) (/W) Total onion bulb  Treatments
Benefit: Net returns in the total Net returns Total costs revenue yield of high plant

cost ratio (YR/ha) costs (YR/ha) (YR/ha) (YR/ha) (YR/ha) (kg/ha) density

-—-- -—-- -—-- 110548 55292 165840 4146.0 DiNoWo
1/4.3 251635 47665 362183 102957 465140 11628.5 DiN:Wy
1/6.5 410164 54956 520712 110248 630960 15774.0 DiN2W
1/1.8 129533 45607 240081 100899 340980 8524.5 DiNsW,
1/5.2 519534 84184 630082 139476 769560 19239.0 DiNoW;
1/5.2 787695 126405 898243 181697 1079940 26998.5 DiINiW;
1/5.7 860591 129189 971139 184481 1155620 28890.5 DiINoW,
1/4.0 608232 121328 718780 176620 895400 22385.0 DiN;W;
1/7.3 582371 69809 692919 125101 818020 20450.5 DiNoW>
1/7.8 1113872 125888 1224420 181180 1405600 35140.0 DIN/W;
1/8.0 1139933 126207 1250481 181499 1431980 35799.5 DiINoW;
1/3.5 416621 93559 527169 148851 676020 16900.5 DiN3W;
1/2.2 346174 108746 456722 164038 620760 15519.0 3DINoW
1/3.3 656344 153176 766892 208468 975360 24384.0 sDINIW
1/4.1 813239 160381 923787 215673 1139460 28486.5 sDINoW
1/2.2 479294 148226 589842 203518 793360 19834.0 3sDINsW

S sl e A=W, AadlSa (s =W I aendll =N3 i el drandll= Ny oIl asendll=N; edrand ¢ st =N Aallal) dgilall 28U<Y =p,
O e g o) ity AadlSll= W3 Baal 5 4 s At Gl (5o ey AndSall =W ca/Allad 3ale 35 (.5 0858
D= High plant density, No= unfertilized control, N1= broadcast, N>= banding, N3= spraying, Wo= Control, Wi= oxyflourfen 0.5kg a.i/ha,

W2= Pendimethalin1.0 kg a.i/ha + 1 hand weeding, W3= 2 hand weeding.

& Aaliy g Galdl Jaee pdy b dundl A pully dleud) Al
il Lty o0y 4.1) Aelaall 03¢] J smnall 4lall Ll 28l
Lamiial Aplal) A ae 5L dlewd) Ail) 36 )k 8 WL
Al ) cad Jal gl oba@y) Jdatll s e L(dy 1.2)
e G enend ) AadlSe s bl dldae ) A
Lol & WDleliny dolgall ol <l o Gije s ke
Jame o) a8 LD labaall Alleay) CallSill & Sy gacndll
CllSs gl aey Al Aplal) AUKY Akl ) sadla)
Callsl) i culae LSy dumidia) dglal) A8ESIL 4 jlae Ll
ve a3 sall e (s sl B3N] 8 Caegad LY el 3
il LS LAl e el e cclieV) AadlSs aae
Jare el o Jpanll 3 Jead) o G yudly slend) dil)
Aaliy) 32k, end e Jpanal) salein) 8 Lol il
SV N sl L) dsilse Ll S LSl (i
@ ) Aot ae Aaaliyy catlall 4l Ll il b
J8 i apaally AadlSl) iy e ulS oy L Sl Cpial) + (pling
ol i Lad cal s (o gad) cudadll (e A

Olline (slai el aladiuly 5 jlal)l ClieY) dadl<e die
ALY Ao LY s snld) Jue oS Je&d cudadl +
s Al Sl il ga g slewd Al (5 ccDlalaall
8.0 7.8 7.3 &l sM 5 ¢l guall e Jsumnall (yisilall (8l
LDl et g DA edlaall gy 7.3 7.6 9.1 5 0y
Lmididl 4ol LS 3 e G0 wlal Aldes i N
callaay) L@l (aleasy a8l Jane el dllad) o3a e
sl ALyl 8l G S L (Jsana) daly) A 2 )
Gy Jsand) daliy 3 gl saldl Jae b Lyl
cilaef LS L panall daiiiall g Alall GElS) 8y ccallsal
&l slall Tam Yama Gl sloud) Als) Alalae e AaSlSal 024
Slo (Jsanall daiaidly 4l @) b gy, 4.6 3.5
LS5
30 am) O sul ety (lieY) daike die U
Lo lo g diaitie o gl Ve culS dib o(Judl) e Lagy 60 5
sda i) CallSs e Y elldy eclagally AnBS i ylay 4 jlie
S g L paanall Apalid) 52 8 La il (alids) QIS5 Alaled)
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e baun bold o5 olaed aldsadl sy
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Al ALY 8 Ay liedU AldSid) dadSd) jalic
£ sis ity Loy lieY) dadla s don pully Slandl Al 5 2l
Oe Jae el e Jpaall 3 lagen Cangad sl lzeY)
10-7 oo Lyt doc Al 5 cASIS (e B0a 5 JSI (oabiai@Y) i)
ALdSi) AadlSa) ool ae g L osay LSS Cileud
Laly e 33 WY QS pmin e e S5 cliaed

(17 16 ¢15 ¢10) aluall 53a 5 (g0 (53umBY) a5 J gucnal

(2011/201052010/2009 (e gall Jas 5ia) 3 _jlizall ClieY) dndlSay con g sl slew s dlall ALK ol il slaBY) Jilasl) 5 J gaa
Table 5. Economic analysis of evaluated practices (average of the two growing seasons 2009/2010 and 2010/2011).

LR X IR b gia
& oAl ety Laliy <D lalza
) JA Ala dllaay) Bl Aeay) aital) (R/&S) E P E LS
:S‘fw‘ A (*/dW) (*/JW) (/) Aty cadsi (=/Jw) Average of Ladaiall
Adlcil) Change in Increase in Net (/W) Total onion bulb  Treatments of
Benefit: net returns total costs returns Total costs revenue yield low plant
cost ratio (YR/ha) (YR/ha) (YR/ha) (YR/ha) (YR/ha) (kg/ha) density
— — — — — — — D2NoWq
1/1.7 64280 24120 174828 79412 154240 6356.0 D>N1Wo
1/5.6 200199 30221 310747 85513 396260 9906.5 D2NaWy
1/1.1 60149 28271 170697 83563 254260 6356.5 D2oN3Wy
1/3.7 270790 57410 381338 112702 494040 12351.0 D2NoW,
1/4.1 490482 97078 601030 152370 753400 18835.0 DoNiW,
1/4.8 585988 101052 696536 156344 852880 21322.0 DoN>W,
1/1.9 259339 89281 369887 144573 514460 12861.5 DoN3 W,
1/9.1 548536 54344 659084 109636 768720 19218 D2NoW2
1/7.6 839307 97753 949855 153045 1102900 27572.5 DoN1W;
1/7.3 778918 93522 889466 148814 1038280 25957.0 DoNoW,
1/4.6 459508 82132 570056 137424 707480 17687.0 DoN3;W»
1/1.5 221025 88475 331573 143767 475340 11883.5 DaoNoW3
1/2.4 429393 127547 539941 182839 722780 18069.5 DoN1W;3
1/2.9 509566 130714 620114 186006 806120 20153.0 DoNoW3
1/1.2 278221 123959 388769 179251 568020 14200.5 DyN3; W3

Sy AadlSll=W) AadlSe (50 =Wo Uil el =N i by dsendll= Ny I dendll=N) cdpensd (50 =Ng damidiall dalall 480K =2

O (5 ) Candiailly AadlSall= Wy bl 5 4 g Apdiai Gallise (512 dae An8SA) =W, ca/Allad 5ala 4S (.5 () sl oS
Di= Low plant density, No= unfertilized control, Ni= broadcast, N>= banding, N3= spraying, Wo= Control, Wi= oxyflourfen 0.5kg a.i/ha,
W>= Pendimethalin1.0 kg a.i/ha + 1 hand weeding, W3= 2 hand weeding.

Abstract
Bawazir, A.A. and O.S. Bin Shuaib. 2016. The economic viability of integrated weed management in onion (Allium cepa
L.) in Yemen. Arab Journal of Plant Protection, 34(3): 202-210.

To evaluate the economic viability of integrated weed management (IWM) in onion, a simple economic analysis was conducted to
estimate revenues, net return and cost: benefit ratio based on onion bulbs yield. Treatments included crop density (high 408163 plants/ha and
low 190474 plants/ha), four methods of nitrogen fertilization (broadcast on soil surface, banded 10 cm deep on the top of crop rows, spray on
crop foliage and unfertilized control), and four weed management treatments included oxyflourfen (goal 10%) 0.5kg a.i/ha, pendimethalin
(stomp 45%) 1.0 kg a.i/ha + hand weeding 45 days after transplanting (d.a.t.) and hand weeding twice 30 and 60 d.a.t. and untreated control.
Results indicated that planting with high adequate crop density with banded nitrogen fertilizer and suitable and appropriate integrated weed
management (pendimethalin (stomp45%) 1.0 kg a.i/ha + hand weeding 45 days after transplanting) led to increased onion bulbs yield with
reduced total cost. The estimated cost:benefit ratio for this management strategy was 1:8.

Keywords: Economic viability, integrated weed management, onion, Yemen.
Corresponding author: Abbas Bawazir, Faculty of Agriculture, Adan University, Yemen, email: abbawazir@hotmail.com

209 Arab J. Pl Prot. Vol. 34, No. 3 (2016)



References

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

competition in Bangladesh. Pakistan Journal of
Scientific and Industrial Research, 41: 318-324.
Koprivlenski, V., M. Dimitrova and Iv. Zhalnov.
2015a. Economic assessment of the herbicides for
weed control in oilseed rape. Indian Journal of
Research, 4: 6-8.

Koprivlenski, V., M. Dimitrova and Iv. Zhalnov.
2015b. Economic evaluation of new herbicides for
weed control in maize grain. Bulgarian Journal of
Agricultural Science, 6: 315-319.

Koprivlenski, V., M. Dimitrova, Iv. Zhalnov, L.
Zhelyazkov and P. Zorovski. 2015c. Economic
assessment of new herbicides used to fight the weeds
in wheat. Science Publishing Group, New York NY
10018, USA. Journal of Agriculture, Forestry and
Fisheries, 4: 66-70.

Liebman, M., C.L. Mohler and C.P. Staver. 2001.
Ecological Management of Agricultural Weeds.
Cambridge, UK: Cambridge University Press. 532 pp.
Mohler, C.L. 2001. Enhancing the competitive
ability of crops. Pages 269-374. In: Ecological
Management of Agricultural Weeds. M. Liebman,
C.L. Mohler and C.P. Staver (eds.). Cambridge
University Press, UK.

Qasem, J.R. 2005. Chemical control of weeds in
onion (Allium cepa). Journal of Horticulture Sciences
and Biotechnology, 80: 721-726.

Qasem, J.R. 2006. Chemical weed control in seedbed
sowed onion (Allium cepa L.). Crop Protection, 25:
618-622.

Rameshwar, S.D., G.D. Sharma, R. Surinder, S.
Chadha and S. Rana. 2002. Evaluation of herbicides
for weed control and economics in onion (A/lium cepa
L.) under cold desert region of Himachal Pardesh.).
Indian Journal of Weed Science, 34: 68-71.

Umar, M. S., C.O. Muoneke and M.D. Magaji.
2000. Effect of intra-row spacing and mulching
materials on growth and yield of onion (Allium cepa
L.). Nigeria Journal of Agriculture and Environment,
1 29-39.

Ushakumari, K., I.P. Reddy, M.D. Reddy and G.
Neeraja. 2001. Effect of spacing and weed control
methods on growth and yield of onion (Allium cepa
L.). Indian Journal of Weed Science, 33: 222-224.
Uygur, S., R. Gurbuz and F.N. Uygur. 2010. Weeds
of onion fields and effect of some herbicides on
weeds in Cukurova region, Turkey. African Journal of
Biotechnology, 9: 7037-7042.

Verma, S.K. and T. Singh. 1997. Effect of weed
control measures and fertility on growth and
productivity of rainy-season onion. Indian Journal of
Agronomy, 42: 540-543.

Zimdahl, R.L. 1980. Weed /crop competition — A
review. Oregon State University, Corvallis, Oregon,
USA.196 pp.

Received: November 28, 2014; Accepted: November 3, 2016

el

slaall S 2014 _‘_,QU}\ slaadld Aalad) 3l
238 .M del 3l 35055 2013 alad gl o))
Al 2009 .t anld dpda g el 28 (s il
Jsane sai 8 Cunall sV alans dssaall 32euY)
Gl syl aad yualiall sty (4llium cepa L)) Jead)
:29-28 A 3l &gl Al sl mal ddadlaay
.108-97

gdbaa al g Gl (BN ae el e cqumd (n
dadl iy bl Jaladl 3 2009
Al QUES xie Jaad) ZWl 5 903 & (Thrips tabaci L.)
Gl Ao - S o jallApaS) i Al jlal) dabia.
12-1 Claiall Sl de) 30

1987 prd s pll ja8 5 o I3 pan puadd
Cag oyl ind dndiall Cilanal 5 30anY) Y Laatind ol

Alaa G gun b s ad) AL Ailaiall b Ll el L)

5.

10.

11.

12.

13.

14.

88-69 :10 ¢dae) )30 a slall Al s Aol &5

Bin Shuaib, O.S. 2001. Critical period for weed
competition in onions (A/lium copa L.). University of
Aden Journal of Natural and Applied Sciences, 5:
355-360.

Blackshaw, R.E. 2004. Application method of
nitrogen fertilizer affects weed growth and
competition with winter wheat. Weed Biology and
Management, 4: 103-113.

Blackshaw, R.E. 2005. Nitrogen fertilizer, manure,
and compost effects on weed growth and competition
with spring wheat. Agronomy Journal, 97: 1612-1621.
Chauhan, B.S. and D.E. Johnson. 2010a. Effect of
nitrogen on the competitiveness of Echinochloa
colona and Amaranthus viridis with direct-seeded
rice. Journal of Agricultural Science and Technology,
4: 14-19.

Chauhan, B.S. and D.E. Johnson. 2010b. Weedy
rice (Oryza sativa L.) 1. Grain characteristics and
growth response to competition of weedy rice variants
from five Asian countries. Weed Science, 58: 374-
380.

Chauhan, B.S. 2012. Weed ecology and weed
management strategies for dry-seeded rice in Asia.
Weed Technology, 26: 1-13.

Di Tomaso, J.M. 1995. Approaches for improving
crop competitiveness through the manipulation of
fertilization strategies. Weed Science, 43:491-497.
Jordan, N. 1993. Prospects for weed control through
crop interference. Ecological Applications, 3: 84-91.
Kanton, R.A.L., L. Abbey, R.G. Hilla, M.A. Tabil
and N.D. Jan. 2002. Density affects plant
development and yield of bulb  onion
(Allium cepa L.) in North Ghana. Journal of
Vegetable Crop Production, 8:15-25.

Karim, S.M., T.M.T. Igbal and N. Islam. 1998.
Relative yields of crops and crop losses due to weed

2016/11/3 : &) o 4861 gal) a5 €2014/11/28 :pd0u) )5

(2016) 3 23 (34 Al dy ol il L85 ddaa 210



