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Abstract

Afghanistan’s climate, particularly in the southern region, is very hot during the
spring and summer seasons, which causes heat stress in poultry that leads to
their allergic reaction and contributes to disease outbreaks, reduced growth, and
increased mortality. The currently available commercial breeds of broiler
chicken possess rapid growth and faster metabolism that leads to producing
more heat, resulting in metabolic stress. This study highlights the effects of heat
stress on the physiology, health and productivity of poultry as well as explains
the nutritional strategies to alleviate the same. It is documented that heat stress
can reduce the feed intake, growth performance, productivity, feed conversion
ratio, immune and antioxidant capacity and increase the mortality in poultry
birds. Using methods such as feeding during the night and cold times, using wet
feed, using selective nutrients such as vitamins E and C, and Se, Cr, and Zn,
increasing the dietary energy density by adding fat, and reducing protein
contents along with increasing essential amino acids levels in the diet can
reduce the heat stress in poultry birds. Similarly, other minerals such as Ca, P,
Cu, Na, I, K, Mg, and Fe are known to contribute to reducing the heat stress.

Keywords: Poultry, Heat Stress, Nutritional Strategy
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Abstract

In the era of climate change, the adoption of sustainable agricultural practices
is vital for crop production and mitigating the impacts of climate change in arid
and semi-arid regions. Among these practices, the use of plant residue and zero
tillage has a positive effect on the crop environment, promoting growth and
yield. While zero tillage alone does not significantly impact soil physical
environment or crop yield, its effectiveness is enhanced when combined with
mulch. Zero tillage helps prevent soil erosion and reduces production costs,
while plant residue retains moisture in the topsoil, minimizes the negative
impacts of zero tillage and improves water use efficiency. Plant residue also
boosts soil organic matter, reduces evaporation, helps regulate soil temperature,
and lowers bulk density. The combined use of plant residue and zero tillage
enhances soil quality, increases crop yields, boosts farmers' income, and
optimizes water use efficiency.

Keywords: Crops yield, Mulch, Soil improvement, Zero tillage
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ABSTRACT
Tomato is considered one of the important vegetables and is cultivated in many

parts of the world. Its fruit is used fresh, processed, and widely in cooking,
holding significant nutritional and economic value. Proper plant spacing and an
appropriate level of Nitrogen are essential for the optimal growth of tomatoes.
This research was conducted in 2024 at the Aino Mina Farm in Kandahar
province to determine the optimal Nitrogen level and plant spacing for
enhanced growth of tomatoes. The experiment was laid out in a randomized
complete block design (RCBD) with three replications. The experiment
consisted of 12 combinations, involving four levels of nitrogen application (0,
60, 100, and 150 kg/ha) and three plant spacing intervals (30 cm, 40 cm, and
50 cm). Data were collected on plant height, number of branches, number of
leaves, and length of leaves. A combination of 30 cm spacing with 150 Kg/ha
Nitrogen resulted in the highest plant height (88.03cm) at 60 days after
transplanting and (103.4cm) at harvesting. However, the maximum number of
branches, leaves, and length of leaves were obtained from 50 cm spacing with
150 Kg/ha Nitrogen. Based on the results of this study, it is recommended that
farmers use a plant spacing of 50 cm and apply 150 Kg/ha of Nitrogen for
optimal tomato growth. Furthermore, additional research on yield and fruit
quality is recommended to validate these findings for the commercial
production of tomato.

Keywords: Nitrogen, Plant Growth, Spacing, Tomato
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Abstract

Soybeans (Glycine max L.), belong to the Fabaceae family. 100 grams of

soybean seeds contain 446 calories, 20 grams of fat, 2 grams of sodium, 2 grams
of potassium, 30 grams of carbohydrates, and 36 grams of protein, as well as
various vitamins. Various types of fertilizers are used to improve the quality
and quantity of soybean yields, especially potassium-containing fertilizers,
which are an essential element for plants. The study focuses on the effects of
potassium levels on soybean yields, which have been widely studied and
recommended by scientists around the world. Studies have shown that
increasing potassium levels has a significant impact on soybean growth and
yield. Many researchers believe that 40 kilograms of potassium per hectare has
a significant impact on growth and yield of soybean. Since potassium is
recommended in different forms according to climatic conditions, based on
these recommendations, we recommend farmers to apply 40-60 kilograms of
potassium per hectare to increase soybean yield and improve quality of soybean
crops.

Keywords: Yield. Potassium. Soybean. Growth
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Abstract

The world’s population is projected to reach 10 billion by 2050. To meet the
nutritional needs of this growing population, animal production must double by
2050. The animal’s production is growing rapidly, but with an intensification
of farming, the risk of infectious diseases is increasing, including bacterial
diseases. In recent years, antibiotics and chemotherapeutic agents that can be
used in animals have been evidenced as no longer effective, resulting in a lack
of effective treatment options and leading to higher animal mortality and
economic losses for the farm. For this reason, new preventitive and treatment
options are being sought. One such method is the use of bacteriophages.
Bacteriophages are viruses that attack bacteria, consequently destroying them.
This is not a new idea, as the first scientific reports on the use of bacteriophages
on animals were published 40 years ago, but were abandoned after the invention
of antibiotics. Now, they are rapidly gaining renewed interest. This paper
summarizes the results of using bacteriophages in various animals for the
prevention and control of bacterial pathogens that are resistant to antibiotics.
Keywords: bacteriophages, antibiotic resistance, animal bacterial disease,
therapy
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.(Voigt, 2004) L?.;\) L;.SA?)J Aod g3 4y dlwgyg 9ile 5 6‘55194"“3’
A ansdighs 228 g I o $S Js o 5S4 8 L)l @bl sl A5 (05
4 d5 o letol o )5 solasl T oD i ConS  SSuz cabsb e g s St o
S S gy 3 5l Ien oS id 6y s o 6 DS p ke (1S S5 U
PHIRER S $558 5155585 a0 JSE (G 5m a3l 5l oSl 4 Solton 63,58 a0l x> s
Fa9Sens Jolo g3le 5las 4 s ST oa (8 b s r s . 48 on s Syl o
528 13 5l e (S G aiten ay (B35 Olb s (G gt 5yl S5 S s e d
AS d N gl b ans oy S ek D) @B s pls (S (Gt 4 5Bl

.(Voigt, 2004) &;t,-.m{ug; and s oS Kk s sl S
a2 o o> )Y sul 5 MLl (635 4 > Slis (580 u_“s 0L 4 S o ok d g
G235 S S o oy JSE 4 51925555 Sad 5l OBl o) 5 (g g LSR5 4 0yl d ZiSs
& S5 S5 4 (Ridges) J s il (55 Ll (sbon & 55 (65 & (S5m0 (S5 403l 53 (03
03Il o ol gl ojielol aie 2 5 S bl o)5ls dhe b g5 6 S )W ge i di gy 4550 Soken
2l ol (S s s sile 645 5 WS gy en s o Loy 0w S5laSHl Sl
535 a0l (6355 (558 3. S L) 6 iyl ate o 600700 5 28 O 4 s 30 3 (525
G 4 S5 Ssisl psn 055 o S s3lin ks 4 o pn o IS Ol 0 8 Sl 144125
2012 JB 4y oS Logol a4y wlal 4 550y 5056, J S Jss (Rain-fed) U 4 25l (Irrigated)

sy 45;';-)_5 0y 92 41;4‘}5 dﬁ.& 1.2 T 03 S st 0y 4d ‘:Q-U\.:&o.;a)k&b 13278.55 éZOll
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G @205 sl & SO R PP WY S Al g3 ) S 531508 55, 5 0 03Il
(Kilgori etal., 2007) (5 sder', o u.&u St S

S LS s Loy o SIS bl dn 3 4 530 se (5 e (6 ) (S s dhns Gl g
P SasE grhol 30 S g} G e g g e Jm p 85 US0s 6
S oy Jloxtal Slin S (G S5a8 8 - biduys S sbl sls 6 g5kl JSS P
.(Kakaretal.,ZOOZ)E;jb@fW\;ﬁ Ol g, S 28 5 S o)l (g5 P9 S

52 pp S g polie i > S5 gl 3 sl 5 68 S egsr Sl A s 4
52313 b 93150 (S 505 (65555 Il Sl gl ) sl g U > o S (625558 (g2 utms
a5l ol sk g)ls o ki o sllps 4 CaSU A5 5 (6ym 3 Slten g o)) (sam 052 4
(Getachew and Asfaw, 2000) s> CinaS 5o 5 saglin 5l sllisee s @Sé.\su}

2 Sa5r 3 Frn A Jloxial S SNPK 5l (g Gl 0w s oS Joi 4y S (g S5 45550
=5l o) gl o sl (S (Slas (Gl 039 (6 523 canlllan kil silues (gL o35
55,8 L5 S5l sl gy Seos K5plubon 51 U8 455 4 Lo o) 55 abeie 4 5 po35) (5581 ool oS 5,
(CV.Punjab ,(AlliumsativumL.) g a5 6 IS Aoy low Lo 0) 565 a3 g9l silizes 4
g,;-L;L;4@;Jgulg'ﬁ;.&ém>§}§yaﬂ;¢ﬁa”ojgdgﬁ;gdpéxggp,scarlic)
o g 43S 00 85 UV 4 &5 55 S 5Snn 0yl A Py 5 5

LIS & g > 9o

Sl s b oyl hen (65 2o guld 5l oga 23 03l (6355 D3 (5583 paie sl
2 3 e 2 ol SLS e o 8 s sl Sl 58 e gids] sial ST 5L LS 1 llad
.(Diriba et al., 2013) s} s, &b g;“‘sﬁ"f iy 5BLIS 9l (65 e

4 ol 6746.03 Kg 55« o J S Sl S 050 6w o5 DU 100 Kg 6 i (5990 3 5 S

2520110 and 90Kg o, i 4y 6 S &lben ) 6 Y 4k y5 S S 1S S o
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(Kakar et al., 2002) !y & oY a3
o 09 52 53 4 S s o Sliy ysm 3 (S AU SSLS 51 )8 4 o 4 ke
%100 NPK+bio- 5 (JS oy sl by G282 5 (58 > S5l Copde (il 5,0l
olis SasB D T 3 o (639 djf wlsl Léwa- 3l ezl .,\f S fertilizer+vermicompost
1Ll Juol>-> &yldan sl S A5 A Blus oIl 3\5“5;,@}; il oy 01l 5L 4y = Ol g 5
CaiS o) sl A5 ) 85 51585 980 oo S i 0p S8 las 4 il 53 ulen 5 o0 S
(L«f: %,;‘.S J9 2 S 4 Jool-s Jlasal ,\f & %100 NPK+bio-fertilizer+vermi-compost > 45 ss 4,
Sy o 0w J93 4 &g L oylsl ol Jlawtal s g 0le 3 (o o5uls abl 50 S 5810
(Gowda etal., 2007) 5,5l WY 4 Jool> aso > 5
at30 tha™+200 Kg > (5 o (5 328 (6 8 5l (§ 385 3S sipolilyr siliine g o 655 65 4 455,
by Olis g5kes JS wlsl S L 4 ‘5,..5 S S & 4 o)lLl vermi-compost N ha'
at30 tha'+200 Kg N ha' 5 &t g opm st Ke . (5 o U555 b 50l IS
b d Uiyl ‘:;x‘jbgj‘ s dS sl S N @ gw.f St HSa S 4 o)l 4] 4y vermi-compost
(Reddy KM, 2005) 63 (s S5 abl S350 035 4 0,29
Rl S Sypsesh o e |5 A e desls S OBSL 4 S JS0s o)
38 I @l s el siliee (6355 55l (65l s3I sliin 5 cardlsy ol oy shuld
23101 liiee 425 85 an U3 gy5 (55081 e il Jrol 51 055 s e i« IS s U
Joolo 31 055 g8 3 il JISe ds D> 28 il 5 4 dB 4 U5 28 5w NPK
s By e il sl JSer s Dlis dor galael o (63553 0 O3 (558 (2 y5 pLs (s
3 S b ol i IS CS o IS oo 5 (55kaS 120:75: T5NPK 5 (iS 4Sas-
$3kaS100: 75: T5NPK 5> i8S S Sl (b4 Moy s Jolo o sl ) JIgze o5lils 558
SNz 05 4 0 4 sLals el 5 (g9keS 53101 galisen 5) 50953 09 o5 0, S 0 gNe

(Ahmad Abbas etal., 2006) g3 453 1:6.3 511:3.3 d ke o ol S ol 5 mes
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PSS s Sy sesle SLs Oga g e $FIUSS 5l pesle 5558 5 Dbl > 43 gLl
> E5.:...,L:» e 3 J& J1399 » ngbb g_cjs C.V. Punjab Garlic ,; S %5.45 plé J:J[? 4 éb
$931,55 950! (Treatments) g gdid 553 T Som A S ke e 31400 5 s 2517
Aol é&;;ﬂy,ljjjwa c_,a_;.AZ.ZS = 0Ll d> gur ST A o #3485 4y (Replication)
.55 Randomized Block Design (RBD) 153 (5p3 5.0 3w 0w 5 09 10X15cm u_;

4 FYM 10,15 t/ha 1 160:80:80 kgfha 5140:60:60 4 o, i3 3 & NPK 5l (FYM) o Sl s
four plants) gyl sikinns Jsa Solas 4 SIG 55 S5yler 58 I S Jlorial 5 gl
> (data) eyl gs5 C2lsly Jgd Ol P 4 (randomly selected from each treatment
3 3 GHLSAS 3 o)l duae (63 3 gz (5 g ol 51 25 oy &g GG LSD 3 Ly 5 ANOVA
.0 99 o5laiul

po)l (Sersloie (mble emge 3y gy > JE 2021 5l 2020 5 S wele opipd 4 idsuscl

(WWW.ncdc.noaa.gov)

Month Temperature (‘?C) Relative humidity.(%) Rainfall (mm)
Max. Min. Max. Min.

November 2020 26 6 36 9

December 2020 25.5 6.5 76 16 0
January 2021 12.75 -2.95 66.5 26.75 0
February 2021 19.325 3.1 47.75 15.75 0
March 2021 25.1 7.825 49.25 14.25 0
April 2021 29.875 142 33.25 13.25 0
May 2021 34.25 23.35 50.5 20 0

4i5la of ‘“55.,\39.0

&Ls T,=(FYM 15 t /ha+Nitrogen 160 kg/ha+P,0,80 kg/ha+K,0 80 kg/ha) S il > &
(G S b ogia 5103002 I Ss abe!
k> T,(FYM 15 t/ha+Nitrogen 160 kg/ha+P,0, 80 kg/ha+K,O 80 kg/ha) g?S Ll ESERY

(Shipw IS C56.63 et solael


http://www.ncdc.noaa.gov/
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54> T;=( FYM 10 t/ha+Nitrogen 160 kg/ha+P,0; 80 kg/ha+K,0 80 kg/ha) 65 L e 4

(S IS O e L2519 Jlsaysl  odae

$2523 T,=(FYM 15 t/ha+Nitrogen 140 kg/ha+P,0,70 kg/ha+K,0 70 kg/ha) é Ll om 95 4
NESVPSIN K QU SR WY B = JESIER

Jrwst IS 5 azsys QF1~5}$-)}1103\90,70,50 ,30) g@(gj‘w‘éb)Jéﬁﬁj@:})jﬁ
HSr s 51 (8.69) ad 5ilh 5 (3241) Jysysl do ool 3L s o (555 6,8 4 1503 (g g
(83 Sy ey 51 L5 NS 5 tgys S E5 40110 4 00 (5L (40.26)

Sl olis

ofn 502990 (ST, 4 i) S IS b e 103002 JSr ol Slis STy 4
4 5335 .,;J;Q,;gToeajugsuzs.ozlJ\ﬁ?;;ﬂ;@%;dugwtw.ydgq
S N g Sl e J 55 4 B FYM JINPK 5 o g Jlds 4 ain o (S 5l jo st
(J5er2) g o5 JIsl)

FYM 10 t/ha + NPK 140:70:70 Kg/ha 5 a5 FYM 15 t/ha + NPK 160:80:80 Kg/ha 4} 455,/des
(Ahmad Abbas etal., 2006) s J § = J5eS J S P CPC RPN PR PUSIRT IS

S B3 (110) & NSor do ool i a5 0 5 & s 5 sl SIS 5 D
(50) . (28.09) 555 (70) « (33.65) 5335 (90) 5 oo i3 & (7 (S Joma] o 5L (40.26)
(U5 3) (5 55 g3 ol 3 00 SLa (19.31) 555 (30) 51.(24.65) 55 )3

9290 5k 2

Fo P25 ope i 4T, 3 e IS S5 e (5102519 syl el ks ST, 4
S IS 23 STy w4 o Mpspsl o S B o G xS o 52 IS S5 S
Sk Ol (S s o295 4 (7 s s o8 (S e sy 4 (9355 65300 e &)lden

.(Ahmad Abbas et al., 2006)
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(50) « (24.22) 555 (70) . (28.78) 5555 (90) 5 o pr i &y ) (S g0 St o 5L (3241) i
(s 0303) 6 5 s ol 2 e Bl (15.37) 5355 (B0) 5 51 (21.04) 555

o sl s 5 O 4

5 s> gy )5 110 519070 5 s uY (Treatments) g silises 3 il Sl el b >
(G J35 (S s o253 4 (Plant the cloves) ) S

g 52 560 655 il STo gy e 13 o Sk S5 6.63 rad aasl sils ST, &
éxbjlé}éﬁaglflg&:p.&;vg}w@érfoA.gggj:f6.22%ﬁ-ﬁwi};\.g:rf}b;;.&;ﬂ)‘ﬂ6.57
FYM 10 t/ha + NPK 140:70:70 Kg/ha 3 4= FYM 15 t/ha + NPK 160:80:80 Kg/ha 5 5 S yes
- (Singh, 2004) (5 5 o3 O3 (S rod 4 sl 0 o) 4 ke &

P05 (110) & Jsoy sl dom (calael (G > (r (Som and Sopm 54 5093 0B e il > O
$55(50) L (6.01) 55 (70) . (6.87) $5535(90) oy oty 7 Sy Jooe| ot (869) 28
(I3 3) 63 55 13 ply 3 et (475 55,5 (30) i 51.(5.72)

7o (o 4 o3Il a8 o (S e S Jeé o

e 5 (6 Jo 5 5l O3 (S sz i sl 4 o3Il ki s 6 )le5 5y 505 (S s a5 4
(S B b B g yles gsbs s uY sl

E3IEHEN J:Ag:sl..ﬂl.86.>‘7;§rr34:5&gsrd;@ﬂ&bl.SS#&‘L:'S‘JL.GJ‘:;;):GJTZQ
Al S5 8393 g IS S (S 5SSl 146 b 0 508 (g )les s s e
3161 3 )63 3583 o JASLS 4 e (NPK) (6 o (632 (5 e85 (FYM) (6 o (6528 5 S
(S5553 $9383 o Jloxinl IS & (FYM 15,10 t/ha+ NPK 160:80:80 and 140:70:70) 3.5 5 o

{(Banafer et al., 2004) sw J S i kb abiel g oo
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é}:&INPK AIFYM 3 gl Jlasysl 53l ol slaas g3l 508 1 Slis (598 51 g -2
Leaf Number of Plant Neck
Treatment . .
Length leaves height | diameter(cm)
To Control 23.21°¢ 6.22¢ 28.04° 1.46%¢
T1 FYM 15 t/ha 23.55% 6.22¢ 28.29P 1.573%¢
T2 FYM 15 t/ha + NPK 140: 70:
25.152 6.4730cd 29.842 1.882
70 Kg/ha
T3 FYM 15 t/ha + NPK 160: 80:
24.85% 6.632 30.022 1.86%
80 Kg/ha
T4 FYM 10 t/ha 24.34% 6.33°cd 29.15% 1.523¢
T5 FYM 10 t/ha + NPK 140: 70:
25.022 6.523¢ 29.892 1.82%
70 Kg/ha
T6 FYM 10 t/ha + NPK 160: 80:
25.192 6.57% 29.902 1.63%¢
80 Kg/ha
T7 NPK 140: 70: 70 Kg/ha 24,32% 6.4730cd 29.15% 1.38°
T8 NPK 160: 80: 80 Kg/ha 23.63% 6.28% 28.43P 1.48%¢
CV% 1.980 1.980 1.980 2.120
LSD% 1.006 0.251 1.217 0.413

‘:;.,\Sl;'_,la.;‘_;@&:6;}353‘):&};[.;:L’;Q}Ab‘sk'c‘JWL,\g:NPK)\FYM:é‘,}}:i-)}ﬂ:éuseidj.lq-—?)

Days of observation Leaf Length Number of leaves Plant Height
30 DAS 15.37¢ 4758 19.31¢
50 DAS 21.04¢ 5.72¢ 24.65¢
70 DAS 24.22°¢ 6.01¢ 28.09¢
90 DAS 28.78° 6.87° 33.65°
110 DAS 32.412 8.692 40.262
CV% 1.980 1.980 1.980
LSD% 0.750 0.187 0.907
(SN ol 4k

&Jlmjlﬂcﬁbgaj\xljla}; Se> 883 Jeayal s 5bs 85 Slis gy 5 Sloghas b

110 4190.70 ,50,30 a3~ Jﬁ’ (Cloves) g5 (5 92> u’S(Treatmen’cs) sodda Mo 4 el 5L

& &l den o o 5lu 30.02 vﬂ&gg&\ag;éwﬁ,w.pdggguwd;ﬂ



65 48 wonss S w55 IS J 1403 alos 033 5 — ode i 0485
oJ.:.eg:SLw 25.19 g‘ﬁbiﬁl&‘ﬂgbé%(‘ﬁ‘:‘?éb:aﬂ Qlf)ﬁlgagufugﬁjssgm

IS &b SOl 4 05110 5190 70,50,30 5 &g 55 e 5 giontiler 55 (sebon > (g sm Jo 50
(S Ol (S Jglr 0203 5l a5 4 S5 5yl (55

S5y 4 5993 b 5.8 0kis S5 B 5 ey G yglite & (535 015 3 (§ 50 3 S o3l
G a3 Al b Gpd e sens (g S (slps Dleslan (555 0g) 4 83 T sl S
4 ggble s NPK sl (FYM) (g, Sl > ¢bl o5 CV. Punjab Garlic 5> )9035
St ($33 93 s (6 yles (5505 o Jadyslils ek LS sils I8 g s S o Jlesia
N3 Lﬂfgb- &Y 4e 5 CV. Punjab Garlic S92 3 (7 o5 4 shas and

3513 Bl s Sy gysl o sl G s

3553 (G5 oy el o8 o 5l o gigomnn 9053 9) G135 4 0 gl ,B ol 5

Jol 05 2 s 5553 sk 3 5 ooy (S 505 (150-135) (S oty Jay (S8 55 555 o
503

.g‘paj‘dﬁ‘bﬂ%ﬂjﬁbéiﬁb

.u)uﬁé,uwa;,)ugmﬁg

glin oy gb (S 0L 4 sl 558 5

Sro Slo= 4315 5 g4k o5 CV. Punjab Garlic ; s g S 0L 4 B)5110 5 o
5o g g g e eaels dBs Ds (5505 Jlesal & NPK 160: 80: 80 sl (FYM)
égjgou>§ogﬁ41@};@y%;};\JW\K;NPK)\FYM;Lﬁ‘y@«ﬁaﬂ Ly
el as gl B g les 58 st sika e gl sila e Jspsd s Slis &S siliies
Jaglys

(s sl

S35 ode 300 B g 5l Golone 1S 455 4 s 5 G Kb 4 gt pen S e
O Ie)s & (3 go gar 9 Sy oV L5 6 a8 (s rae B 5. 6S Il LS Gl g0

o ol S Slhan 5 S U Srse $nS B 68 JS Aoy tage S5 il
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U L5yl 455 55lgn 503Vl SLiill U8 3 alSer 4 Dligs oz S5 o5 & wlul )Y o)l d ot
éwﬁfﬁ)\sw'}54}54};}}953%&%“3%;)5%@%})‘ ;‘;"'ﬂcéx-"cézcs
(Sam P il gAY S bl 4 S

CV. Punjab Garlic s 5 53 il & o3 sl o AP U" Sk (sl S-1
S AN P ey

S alinl 185 D3 (5585 S 4l g Jlexel S NPKHEYM) (g s> S ol 33 42
gy 35S 0350058 5 Al o S s S 5l Ola gy S (s IS 8 00 5L 30.02 sy o
.L_s‘{fJW\

€yl ) ‘_;é\;@%;);)wyulp 0230 4 sl gl 4y 2 45 5 CV. Punjab Garlic 55253
355 S 555,55 I8l Oludlidls o 4S5 558 05 45 3n 4y 85 65 la gy Shown 5l 5 85, S o
(63 (Naghys sl

Sl alils B 5 s )5 el B b (58 e 5 SULS (SSy ) Bl dlga asly > a4
(S e g s S Sy S e das S iy

o So (S 4 sailpd bl les (S ghys se i silias (Gee d sl b ol g5
j;..ﬂb'\.s45-}44:3%;.U:QL;:E;.Ub_49)5&;‘2}«)5]’.Lﬁ-&;.gwJ;E;B;:J\A;j;CV.PunjabGarlic
Gillas i sbs b i (03U gm0 pE S 06 i pd 4 Sy segle S Ose
yw MYJ:CLS)‘

3l Olagy Shon (5) Jsy o (o5 Ligsly & slalogl (6,8 JS s Jo d yow 3 0y58 (o 156
(S Dl 2 5 Gillam g 0355 o sl 525 3 58 53550 4 IS 5 (5 S5 S S S
PR NESY
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Effect of FYM and NPK on the Growth of Garlic
Siddiqullah Ehsas®", Muhibullah Faizi*, Najibullah Mujadadi?, Nagibullah Mujadidi!

!Department of Horticulture, Plant Sciences Faculty, Afghanistan National

Agricultural Sciences and Technology university

“Corresponding Author Email Address: sadigahsas@gmail.com
ABSTRACT
This study was conducted during the winter season of 2020-2021 at the

Research Farm of the Department of Horticulture, Faculty of Plant Sciences,
Afghanistan National Agricultural Science and Technology University
(ANASTU) in Kandahar, Afghanistan. The experiment evaluated the response
of garlic (Allium sativum L.) to different applications of NPK fertilizers and
their combinations with farmyard manure (FYM) in terms of growth and yield.
The experiment included nine treatments, each occupying an area of 2.25 m?,
arranged in a randomized block design with three replications. Fertilizer
treatments included applications of 160:80:80 kg/ha NPK and 140:70:70 kg/ha
NPK, along with combinations of these with 10 t/ha and 15 t/ha of FYM. Data
analyzed using SAS software revealed that both chemical fertilizers (NPK) and
their combinations with FYM significantly influenced growth parameters and
yield. The highest plant height (30.02 cm), bulb weight (40.71 g), and average
yield (10.69 t/ha) were recorded in treatment T3 (FYM 15 t/ha + 160:80:80
kg/ha NPK). The maximum leaf length (25.19 cm) was observed in treatment
T6 (FYM 10 t/ha + 160:80:80 kg/ha NPK). Growth data collected at different
intervals (30, 50, 70, 90, and 110 days after sowing) indicated that the
maximum leaf length (32.41 cm), number of leaves (8.69), and plant height
(40.26 cm) were recorded at 110 days after sowing. Growth and yield
parameters were also analyzed across three replications. Among these,
replication one (R1) exhibited the best growth parameters, including a leaf
length of 25.36 cm, number of leaves of 6.47, and plant height of 30.67 cm.
Replication three (R3) showed the highest yield at 9.69 t/ha.

Keywords: Garlic, Growth, FYM, NPK
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35S Akl o655 o (S 55 Dl 6290 (S e 4 s3lse 2B ) sl s 0 pile s aily
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o yode 055yl a5 sl ejjh.s.é:é)y?;»}:'c‘}]};f" Jsx8 s il 05 ,» 5 Jlanzul (emergence herbicide
525 S sileay. s I o g5 pl s (S a4y sils o) 05 0o e 5l (g g 3 IDMSl pila s> iS
il 3 sl ) day ekl (S il 4 gy 5 bl 4 (I 5 ol 5 pile s o e 0l 8 il
a5 - ool s 5. ontiy k?54:0&.«1 4 (Sustainable Agricultural Activities) S 5555 53}
3 5l e 5yl sl 0 a3 o)l s S 5 saly 08 2 5ile 5 o 558 aigbw & 58%5,5 )l S
(SN D5 s b 5 s o8 e i b Sl

@‘jajﬁ‘dibu;:;ﬁm}.{ub njﬁ:‘yb:wéw
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Sl e 4 63 OB pr 06 S N5y g s ses o« (Vigna radiata L) il
L?_“al.l.'c— 2 ol SO S 5 as 5 (Mungbean Seed) S1> sl s S, g el > Ll (golasl
G bl 4 055 > (2 o3l sl ol It gl Gl S s (e ) |
PYEY wbl‘:;JA.gjs.(Ibrahimiet al., 2017; Ehsan et al., 2017) S JS‘;!‘ alu3 4131026 51 o
CetuaS 3 g3l5n oMe > 5l o) UL S o3 min il 453 gl ol isialins g > OB
) Al (S gl gl (655,50 4> AL Klken 538 sy o S S 4
5200 san 3 g air sadla s S g S w e S 5y 2l sl 4 (5 o 4 51S]
(Broughton et al., 2003) J;S (5 35l ptmgm > Coblae 3 5slken 51 JsaS Jlast 5

LTy oS ety g 2 Sesee 46,5 IS S #n e SlaupssaS il S din iy
S bl 5 Sl s 2 Solea (S8 65 5l oS US S el oY Sl 3
4 (FAO, 2021) 355 (g3 SN 45 S e 4 5koo o (63,5 a5 Jlso p 5o 5 S JE2020 4. 63
Sosd s sile 5)5 5 (92 L8 5 43 1.75-140 W s (Sl 4 5l H9) sile > (S Okl
4560 I Y game 0390 (535 3 DS (65 3 (Tavvaetal, 2019) (3 4 45 35S iy 3 0, 53305
SLY 58 5558 SN Ll s o 2 s Sl > sl 1m 315 5l s o 50590 5
I (S OM & sisatra 5555 3 5168 4 oS il (SG il i bt ol (85l 538
(Keatinge et &ij g!ﬁéJng Sy é)L:A:S:)\ S 5L ol S ’g’i‘éi:s
al., 2011)
L“;Juss\&5;95;,1;,4@\L}il;\;;‘d;\,;@;aﬂﬁuugt,ugag%;;;a;}ausgsowww
w}wW&f“-éédﬂw41*‘4“:34)055‘{’@>°J‘:5g;3')@>45‘~\355>41ﬁ‘4395
529120781 IV e 51 S5 g5 IS 5 S serm s ded 4 &GS ol 2 gleds an S
35l b VS Cnglin o p IS5 5 DL o (g5 rm o 55555 365508 3 (sl 3 5l JIpeS s

>.E§Jg&ﬁ\o)}§o)g%l3}§;w};:‘>Jotﬁé&éb6?‘%5)\:3‘3))5}@:3;,‘_3\535-":1}&
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OIS 558 25 b Sis S w5 S 5l S sales oilsl s b oD 5l Can S Olailid]

(Rashid, 2020) (o A 55 iS5l 508 5 4 3190 SME 51 2
}:'cqu}.\%;.\il{g;.:é.ﬁou.s)lybg%ﬁ-‘é:'calﬁxnguﬂba}f:éaﬁ}d\guﬁzu:
ol g 5iles 3563 4 (555 Il 3l 53050 (LI Sl gl iy 30 siles aslyo o)
A5 5l 5055 sile s 5563 58 sl fandl e sals o n . Job (JIpeS gspls 28
;qsé‘..‘;;,ldjfggjgﬁb a,',aaw\lg&.@;ﬂé%.gﬂa@b&@g\}:@
3083 o GVS o e S 4y saly 05,25 55063 SS ($593 (NskS S, 1 AL
313 (Weedicides) 55555 saly > o 5 S sbeS .55 st Blod 4y 2ty OS5 o) JIsL5
5333 5l ol Jb e > 5 (658 gy ok sl ol ais g saily o) 2 568 om0 J5) S 4

(Chauhan,2012)§§ujﬁ\Jrm%;;}:*» c,ﬁ,u”%;.ub,w;\yﬂ,b
(Integrated Weed Management, "o pds ops )l 8 silgo) ,a :é”)kgdd.g s 285 galsej ps
Jlo uls 4 (o s S8 s anzdl 4 aily 506 Y SIS S 5 55l siles sTWM)
sl 3 5uisE 5 d (Shee (SeaTWML (S 5is S 5ile 5.6 S (oS (58] (e i lr > (7 S
3510 ggaten 5558 3 Jrul il 03,8 3 K (Sl 4 0 g 4y cJlemtial 53190 55555
o) iy 6ol 5 (S (5308 055t saly 0303 (S5l B s ste 1305 Jali (o) ) iy
gjvggégtgsjlyug;;uggﬂg‘y;gﬂ{ﬂWM;gwgﬁ;.égwﬁéﬂﬁou
.(Kumar et al., 2016) &5,1”,,-J;-gsv‘},}%gﬁoquﬁm;ﬂ\,ojﬁ;\;Es,,.‘&;,b&;b@
S ol 53l s IS 0 5 G5 055yl 2 ol U 585 sl o) 8 5 5l S ke b (5 S >
s oS Y (533035 g saly 0 p s 0pm saS wd s SLis Bles. ol Iy pgs el
a gei > ol (shen 4y 55053 o Olysd g3 3 il S5« Joly JsaS 38 Dol SbL Lol
s RS 3 0pm O5h &y iy o585 (o (55 Fralies o o s sily 025 38 $slp s o)
362515 5 shs skl > (Mohammad, 2017) wd;@}srsc)w\;.xw%;dswaﬁ
S5 5 55 4 (Shoma, 2021) (s 3oyl (53 shasl 5 Il 955 51 55493 (Sosl 3 cojlbl s

L.S‘“"J‘\f.'&s) Soe 425;2.4b C..A)Liﬁ}a{db ojﬁ:&\dd%l.)):bﬁ)g\ljj}ﬁb o) A QL&ﬁzvs
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Gar 4 5 (Alietal, 2010) 5 Sy atupn (S J5aS 5581 50il) > 93050 S5k ol (55 bl 22
Feo3 S oy digh S5S o3k oyl ot B Lo e s sy ei a5 Bl siles ) e
co gl Y 4 ol ass il

Caes

053 (S Ly 4 iS5 (Sodin Sy siles o JSE pld 4 sm 0 p 5 S 3lan i x4 ia
(Pendimethalin and ?S\:}j) wsly S3leS 4g3 695 (Hand hoeing) ;Las alewy 4 WY 5 ds
J .,xfj\ﬁkq- 4 (Sorghum Water Extract) a5l (g g Jrwol 433 0 21 > vﬁﬁ}‘ Metolachlor)
é;jqujé,gﬁf‘djﬁfﬂb ajJAJA.]a.wbﬁad‘Y)&s?dJ).}v}&;\ig S 208 S Jleszal
dn a0y (Sl Dol sl a3y pile > JSb o8 51 Mo 4 el sl g Jros oS0 3 51 525
S Leble sl G5 S 3 0 $SES Ji 4 s S 5l o e s sily o) 0 0 (s 1) 6 S0
¢5 < J9 58 5 Cwed a0 O R DIE (SIS CiS 5 armg s 0330 5115) sn
QJ}}SA(}ﬁQ@S}M})}E}))?)O}‘lS)d}fﬁj@bo‘}ﬁJ%'}Agun‘y:d;a}:.egaegy
g ade29s Jolb 5p0iis o S e 4y ol 65 oS ol 4 e 79 5 055 s sl 08 3 Lo
denss 45,8 S 5 N5 Jsi 5 (S 055 55031000 3 sile 5 0L Mhen 51 (53 23 53161
do a0 gl g s J] >45=;-)3‘”p§ﬂ>dw‘ SN95s sals 0 Sk > S am)o
22 Ojs Sgedd $151000 5 5l Juols sile 55 S oS 055 gy sy i 2 5 S sile 4y sl e 6 S5
(Khaliq etal, 2002) (&3 (§ g U35 ¢ 33 gl &4 555 Useor ol & o2 o)) (o 85 S5

(Khaliq et al., 2002) s 5.1 Jg 28 5 goly o) 8 sitlies 5 GLl Mol 5 53l 51 guer -1

Weed dry 1,000-seed | Seed yield Harvest

Treatments weight (g/m?) | weight (@) |  (Uha) | index (%)

Control 21.47 49.99 707.0 22.5
Sorgaab @10 L/ha 8.67 51.83 735.4 22.7
Metolachlor @ 2.3 kg /ha 8.02 53.76 884.9 24.7
Pendimethalin @ 0.33 kg/ha 12.81 53.11 806.2 24
Metolachlor @ 1.15 kg/ha + sorgaab @ 444 5387 9333 248
10 L/ha ' ' ' '
Pendimethalin @ 0.165 kg/ha + sorgaab 596 53.98 882 7 24
10 L/ha ' ' '

Hand hoeings (15+30 DAS) 4.42 55.80 1029.4 24
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a3 = slads 4y 53 (Zero Tillage) 443 EFLVRE (Glyphosate) L;SJ)}) axlgo) ‘:;,L:.»_S Jdss 2
danly a4y N > asly o) 0 Sk 5 $33 9| G (S Sen (Fpg 095l 4B iS5 Sopsl (5om
o), Sedges 5| Grasses > ‘s s ably Gy 5.5 sm db:;fr.a sy s 25w S s
345 b 5uS sl 3 pile 5 (s 2) (S il g5 ply 3 1) s piliies 5 (SIS 5ol
52 SokeS xS S e (S e i 400 4 (358 gIm) lasl i 55 s
050 5 Aoy 4 oY > dls 055 (T4) 5 (g gm0 pmn s I 58 sils 0] 8 5> abows 4y WY 5l SUp5s il
s gk 3 51 855 $151000 5 (S Gl 3 Sokat 4 5 DU sisinei 3 S8 5055 S5 (TO) Jy 28 sl
Jlaxitood 3555 gl 052 SokasS 3 by ool Juol L5 0L e 5l (63 ey 6y S DS
$3 403 S S5t aie g 18 gily o) 25 gy 525 bt CuiS sy 4 Y 5 S 4
S 3o Lo S Giai 3 Th 4 (%95) Ly fgn s 25 (aasl pily 05,05 (o (g5 o5 oals (S aip
il sile > (S (s 93l 4> S 3 (5w (Glyphosate) $SSs5s sals 05,2 (s5basS 3.6
.(Khan et al, 2014) 35,5 4 (558l g;“"" Jsa E2 shl o5 OL s sl sl m

bl Js 0S5 sl ojn silises s %;xlgﬁwbﬁﬁbz:JJJ;-—Z
1000-seed | Seed yield

Treatment Pods/plant weight (@) (kg/ha)
I GS” on zero tillage condition at 7 DBS* 8.7 50.3 332
; GS on minimum tillage condition at 7 DBS 8.3 48.2 304
TGS on no tillage condition at 7 DBS plus HWT at
3 25 DAE? 19.0 51.0 937
TGS on minimum tillage condition at 7 DBS plus
4 HW at 25 DAE 18.3 49.5 843
T 2 times with 7 days interval (Ist at 7 DBS and 2"
5 at just before sowing) plus HW at 25 DAE 18.0 48.3 737
-g 2 Two times weeding each at 15 and 30 DAE 20.0 52.8 911
-; Control (tillage properly but no weeding) 4.3 48.3 237
LSD (0.05) 7.88 NS 135.9
CV (%) 31.96 4.76 12.41

“Glyphosate spraying (GS), ¥Days before Sowing (DBS), "THand Weeding (HW), $Days after
Emergence (DAE). Data adapted from: Khan et al. (2014).
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5 dlexzal 3 6, GSA A.abf 60.3 5150 37.5) s5l4l gDy 4 (Quizalofop-p-ethyl) ;;S"')})
13 ezl 3 385355 513 03,8 5 (S5l 5 S g 0 5 ke ybly 050 5 alamly 4y Y 5 Ko
(3 (T8) 4 s I35 5 Jsa an (User B) S 555 st ao 0,03 (S s S & sils ) 2 305 Sy
> 5) (Quizalofop-p-ethyl 50 gfha) o316l 5,85 (SSs3s sl 95,8 3 o S 055 & & 505 Smin 3
e dlaly &y N 3 sy s 55528 5121 5 i i > gl (g g ol sty 521 abd S
ol 51530y ot sy 3 53> Coein ST 5 (2 (oo (bl s S 00 U5 58 sils )00
35 4 o 4 (Weedy Check) iz s 3 (HI) conls S Lg,5/ 5 sl (kg/ha) Juol> J 3 o
(0308 314a5 sily 05 0 3 101 B3y S o g 4y S Il 5 37,8 5158.4.32.8.26.6 o
Ao S g ks S8 8 ) Dol phle s g fon U3 S il e 03 055 s sbly 0300
Quizalofop-p-) (555 ails > Jg 8 > sils )2 > (G <5505 Siadz i T5 e 4 0o
3 0Lder ol oy (6 g Jlomtul atuy s s l4 abd gUS 3 S 5 0w Lale 50 g/ha 3 (ethyl
;.”E;,waﬂ;rmdjf;sw,ajﬁgw\,gwmd;.xmﬂg;),ﬂ and gl S as s oS
(Kundug S)s Jol> 5133 ) J55 5 53l > (Weedy check) (S Giai 3 46, 6 5 25 3 5aly o) o

.etal., 2009)

3 5)Y sliiee s oy ke 3 sl 05,8 5 L (HD Sl G pla 5l 5ol 53 S0l 1y 3ol 5 53be 515 -3

o5
Treatment, QpE™* (g/ha) + HW™ o’(\jI;)/. (I);nt 5533 Blc;/lic;?écal t”
pods/p kg/ha kgha | P
T1 | OpE @ 37.5 at 7 DAE? 16,57 782 4795 | 14.02
T2 SiEE@ 37.5a7 DAE + HW at 14 21.00 1145 5647 | 16.86
T3 8&%@37.5 at 7 DAE + hoeing at 14 19.63 962 5282 1541
T4 | QpE @ 50 at 14 DAE 17.45 804 4887 | 1413
TS giEE@ 50 at 14 DAE + HW at 21 22.37 1260 5034 | 17.52
6 giEE@ S0at14 DAE +hoeingat 2L | 5 15 996 5395 | 15.58
T7 | QpE @ 50 at 21 DAE 18.60 837 5046 | 1423
T8 giEE@ 50 at 21 DAE + HW at 23 23.63 1327 6109 | 17.85
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QpE @ 50 g at 21 DAE + hoeing at
T9 28 DAE 20.27 1033 5550 15.69
T10 | Weedy check 14.70 619 4107 13.10
SEm () 0.44 27.83 92.17
LSD (0.05) 1.27 80.62 267.02 ..

*Quizalofop-p-ethyl (QpE), “"Hand Weeding (HW), ¢Days After Emergence (DAE), ¥Har.vest
Index (HI) Data is adapted from: Kundu et al., (2009)
4436w
3 o6 S b i 68 sl a3 G513 2 NV ps 183 DL oo 2 05 S5 e
5 Mol il 5 .(Zaryal et al., 2020) g5 SLS gabasbl as - o)l Olaslidl 5 OLs 4 (5 5 (5u 5
u,};f o 0L 3 05l 5 S5 S T Sl e LS 5l S s danls 4 5lY g2 dse
JY re S Sl > ol s siles £5 5 O sl sily o) silises 5 (Ehsan etal., 2017)
350G by (S ol ol sl aalse S 4o U ol 5 (S oy S 4 g S5
salyei s s S S ls S s 4 (S5 o sk 3 LoiS 5 LoeS s ol 5 il
A 5 g el 4 kS ) CeS 5 IBol s3les B Sy oY 08 (S ds S
oty o ik silgof s Sokin Sy siles B 565 G sl oY 4 4SS s g sy &
Sk 30y sils 05,25 51 Lo ke s 53ly 05,2 5 S pges . oo sl S S oy sl o 5 ISS
(Sbue 5l (S5 s clantal 5,05 5555 ails 5 a8 (6,8 eolimul i 5B S siles S a5 5 4
> gils 025,68 Jps 5 4 o)l s 1S5 salyoj 0> o Sslled é:ﬂy'bf‘ 05 s> Lol Jg iS
S0 ak b oSt sl an i 5 $uS o B A4S LaS 4 siles b sl S plled ks Jy S
4 Co pleors)las silyo) » s, o3 (Integrated Weed Management) S e 055yl 8 gl
Jys 08 4 s 58 skaS 5l (S5 dam e (Slbn sl o) 0 2 4 65835 axa Ui g2 o5 4 <
SN a8 g g i sl w0 5 5 1S pils o) 2 5 5SS I sl (‘}g‘dgi‘g}h;}"“ﬁ};‘ftfitg
e I P !
3 S pa sl s S ose s 5 Sopm a5 S B4 sl s i 5Se s
o 5 ik silg 03 n 5 (dawly 4 ) 5 Siliue 4y 4l K& 5 (Herbicides) 555 5 5keS
> 5 S J,.f oy ¢ Olalden .(Khaliq et al., 2002; Khan et al., 2014; Kundu et al., 2009)%;«

j\gﬂdW\&»})3}:5_5_9‘_5)}15-)3455-_9336&)-&5@‘)5@}~JJJW|}JA)J}}UU’]A
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Jb e oLl (63 4 (5200 42) atgyy abd gl S aily 5 S > Jlemtal 5,85 955 sy o) a5
G o Se 98 sils o) m s 5l (55 JASsil (o5 oS salseips Sy S
JSE 05 4 olel (65 2 UL Jlamtal 5SGs55 sl 0),2 3 €5 6152 4 .(Mayerova et al., 2018)
G Sy e sy 0ip (o5 Al S ale hy CiS s 2 Yy a8 e aslyo)
.(Ofosu etal., 2023; Dungarwal etal., 2003)&&@43l$@@;&é&mg}5\9j} sl
Gl 4y pile s g9 & ol 4 Jojoa > Mol 352 il 4 958 sily0) 05 (S 55 4 sdles
7 SNllental 5 (55:8T (g 5h0 3 5l eIl 55 Sl 5SS SNn3s 050 SokaS S dlantl 5 S
St ge S palabs; s sl gy S g Mol siles Jsp UL 4 50 B 5 o Jpd 5 oo
JoSio 4 - 55208 5 Sen ded sy s ailyof b (6 4R 3 n 0)5E Sy gy B> S
) o Jlamiol (35 Sy STty 58 iS5 5l Ui g 65 6 A5 53035 ) o il 5 s
IS s S oo (S asd IS CuSsailyoj p 3 5 o (Soee sl gy Sy S 2 Ol as
3§333 055 85654 v §50S I sl 03,8 51 D 3T 58 o ke s sily 05,85 o
4 Soph 58355 Sl e S Sl 2 Gl ol 5l 6y LS Jol
3 55 b s TWM)Cy ke 035 )8 5350 s silitee 5 J9 28 5ily 05,0 5 S 55008 4y sila 5l
deo 5 5l 63 Jopi bl se sl oS 5l S8y Dol 5 5l 5L S Dol 5 L
N 5 g aiS piles 2 5w IS U5 S aily o) b JS e 4 abd 5 iS5 55l (5,8

ST

b

S oz gln sily o583 (o (ot GHisn (S 2 4 s RS 3 sl i a s (S edis S 4 siles
o8 as i b Sl J3 28 5 sals o) a5 5l Jleaul 5 (Free Emergence Herbicide) 5 i8

o5l 4 s S5 galy 050 505 G Jb al b o fde I 5 S s S sl )8 5 Jre

LgﬁgJJ:J&sJ\j)g)(algs&;Nbea)ﬁJQL&|M)‘§}M;{QQ§&¢\>}&U>&5~§C€ﬁM
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LS odis e g:»ﬂb’b 458 5555 SN Sl s ol PS50

S sl
I Ss 3 b SLIE g pl > (58 ol 2 3l s Jia 5 KB 4 5B > 43y o)
9 sl o Jgs Y 4 & $LS Jjes 55458
(o IS ISl 55 aily o) 8 Ll o)l sl Dol St sl siles e
Jﬁbajﬁb,&b;@Egi;wjl.;mc\s);x};:ajggb@bdbéém‘:gﬂb .
oS o S g gl an 5 Sl S st i b oyl ol (Sl s o)l g 1S
SEETRSIENP
U578 s yaly 05,036 5 505 S 3 5 58wy b )0 Jpo 9o Ul (Hpo s @
ror J3gi 03 dss 6B ) ey & b
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Effects of Weed Management on Mungbean Yield
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Abstract

Weed management is a critical component in optimizing the productivity of
mungbean. Weeds compete with mungbean plants for essential resources such
as light, water, and nutrients, thereby significantly reducing crop yield and
quality. This study focuses on identifying effective weed management
strategies that enhance mungbean growth and yield. Various weed control
methods, including mechanical, chemical, biological, and integrated
approaches, were evaluated for their efficacy in reducing weed infestation and
promoting a healthy mungbean crop. The findings indicate that integrated weed
management (IWM), combining pre-emergence herbicides with timely
mechanical weeding, provides the most effective control of weed populations
while maintaining environmental sustainability. Additionally, the study
highlights the importance of adopting tailored weed management practices
based on local agronomic conditions to ensure optimal mungbean production.
The results underscore the potential of strategic weed management in
improving mungbean yield, contributing to food security, and supporting
sustainable agricultural practices. In order to improve the economic condition
of the community, we recommend that farmers should use IWM with the best
mechanical method to control the weeds of mungbean plants in order to have
better production.
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