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Extended Abstract

1. Introduction: Karela is an economic medicinal plant belonging to Cucurbitaceae family. The production
of karela plays a significant role in the country's economy due to its medicinal effect in diabetes control,
simple processing and reasonable price. Karela production could be easily expanded because of farmers
are well familiar with the production process of Cucurbitaceae plants. In addition, the high potential of
Kermanshah province in the production of medicinal plants, karela cultivation can create employment,
reduce the amount of water consumed during the production process, and reduce the migration of villagers
to cities. Cucurbitaceae plants cultivation by flat method has several disadvantages such as occupying a
lot of space and limitation on applying new irrigation systems. However scaffolding method provides
some advantages such as water losses reduction, harvesting easiness, and higher light absorption. On the
other hand, alternative organic fertilizers should be applied to produce medicinal plants where the
application of chemical compounds is more limited. Poultry manure is a suitable source for this aim due
to its reasonable price and high nitrogen amount, and also its positive effect on increasing the biological
capacity and microbial activity of the soil. Therefore, according to the importance of reducing the use of
chemical fertilizers and also the advantages of scaffolding cultivation compared to flat cultivation, this
experiment was carried out with the aim of determining the effect of type of nitrogen supplier source and
the cultivation method on the yield and yield components of karela.

2. Materials and Methods: A field experiment was conducted as split plot based on randomized complete
blocks design to investigate the possibility of replacing poultry manure with urea fertilizer, and also study
of effect of flat and scaffolding cultivation methods on the karela production (cv. Jaunpur) at the research
farm of Razi University during 2021. The main plots included urea and poultry manure and their
combination (100 % urea, 75 % urea + 25 % poultry manure, 50 % poultry manure + 50 % urea, 25 %
urea + 75 % poultry manure, and 100 % poultry manure). Half of the urea fertilizer in combination with
poultry manure was added to the soil at the same time as the sowing date while the other half was added
at the four leaves stage. Poultry manure was also covered with a layer of soil so that it did not decompose
in front of direct sunlight. Two types of cultivations methods including flat and scaffolding were used as
sub-plots.

3. Results and Discussion: Results showed that reducing urea consumption and replacing it with poultry
manure caused a significant increase in fresh and dry weight of fruits. So that green fruit yield under urea
consumption was significantly lower than that of under poultry manure application (879.17 and 1157.92
g m?, respectively). In addition, scaffolding cultivation method increased the economic yield and harvest
index comparing to flat method. The soil of the experiment site was facing a severe deficiency of iron,
manganese, zinc and boron. This deficiency had been also aggravated because of the high pH and lime
of the experiment site along with the high amount of bicarbonate in the irrigation water (6.2 meq L ™).
Addition of poultry manure with low acidity (6.6) can adjust the pH of the soil and increase the absorption
of micro nutrients. Based on the results as well as the correlations that were common in both flat and
scaffolding cultivation, in scaffolding cultivation there was a relationship between a number of traits such
as plant height and fruit weight, plant height and fruit dry weight, and a positive correlation was also
observed with fruit length. Considering the absence of the mentioned correlations in the flat cultivation,
the reason for this issue could be attributed to the effect of scaffolding and growth at a higher heights than
the soil level and the absorption of more light and better stomatal conductance.

4. Conclusion: The results of this experiment showed that the use of the scaffolding method and the
replacement of poultry manure with urea would be economically important due to preventing the



disadvantages of flat cultivation and reducing dependence on chemical inputs. Poultry manure could be
considered as suitable alternative to chemical fertilizers due to increasing quantity and quality crop yield,
the reduction of harmful biological effects caused by the use of chemical fertilizers and the food security
improvement. Also using of scaffolding with more durable materials can have more economic
justification in the following years and even could be used for other processed products in crop rotation.
In addition, with scaffold cultivation, it is possible to plan for the implementation of multi-cultivation
types and get more income by using more space and light.
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Table 1- Some physical and chemical characteristics of the soil of experimental location (depth of 0-30 cm), used poultry manure and irrigation water
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Table 2- The utilization amounts of urea fertilizer and poultry manure in each plot
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Table 3- Effect of fertilizer management on some traits of karela
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25 % UF + 75 % PM
: VARR
355 1158% 225% 242 16.42 10407 852
100 % PM
LSD 122.9 23 1.65 1 147 8
SE 107.22 37.85 1.92 0.96 97.09 9.83
«_s‘éJ"’ 055 PM 9 o)5| o55 :UF QJA.SLL.:‘ s> SE
SE: Standard error, UF: Urea fertilizer and PM: Poultry manure
Y)lf O lawe Y CawinS ov9) )*S'i.i' -f Joua
Table 4- Effect of cultivation method on some traits of karela
. . Oy ows&&}b)ﬁo‘: 4;54&.00)9 449.»&[.94)‘ wlo).s
A ) (yoyn 3305 . c " e .
Cultivation ;gf i)eldﬁc); (Rrre e (mpie e Gl )
method f%it Dry yield cz)f fruit  Plantdry \gveight Plant height Harvest
@m?) (gm?) (gm?) (cm) index
(%)
Flat 5 882" 149" 799" 135° 74°
- ‘.}
e 1146° 198 9842 1572 79
Scaffolding
LSD 88.5 7.27 4.27 57.7 4.81
SE 186.67 34.64 130.81 15.55 3.53

o)‘&t;w‘ L5[.'4::} SE
SE: Standard error



£ 909l 095 alio glaw xi’ (Momordica charantia) ¥, & JSloe o cblS Jogy 51 (w2 A4

[EY
N
o
o

1050
900
750

(&0 5% 32 p55) oguo § 0,5kos

Fruit fresh yield (g m)

600

PM

—a—Flat SS  —+—Scaffolding -,ls

100% UF  75% UF + 25% 50% UF + 50% 25% UF + 75%

S Slos s (g 5 Luilg
5 (@) o Slee s e ,S, O¥olee ) S
u.Lm&&}SuL.S], éﬁ)Lbeo%.o (o) Sas

D o lis g )lo g F,S S sla g, y0

y =57.619x + 973.89
R2=0.9607

y = 77.542x + 650.12
R>=0.9977

100% PM
PM PM

Fertilizer managmen 545 <oy

300

250

200

150

Fruit dry yield (g m?)

100

(30 30 3 £5) ogmn Slis 3 ySlos

PM

—®—Flat 5,5 —*— Scaffolding ..ls

y =31.17x + 104.47
R?=0.9986

y =16.09x + 101.05
R2=0.8704

100% UF  75% UF + 25% 50% UF +50% 25% UF + 75%  100% PM

PM PM

Fertilizer managment 45 <o yow

LSLQL;’S) o ‘5\)95 uu)ﬁ é)-g)ls oy 090 (U) S 9 () )" Q)S'l'“'c G‘a'}’ 09"“’;) h‘."j) - J&“
sf:).n .>95:C|\/| go)3| o,S:UF LS aliso

Figure 1- Liner regression equations for fresh (a) and dry (b) yield of fruit under application of fertilizer
combinations in different cultivation methods. UF: Urea fertilizer and PM: Poultry manure
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oLS by s jo8 Ol g e s 4 S
2 ol Gialosl gloazdly Ll _ie 0,5 (lgie
(S0 395 5 039y 095 Bt ol 13T adlllas
A8 g Job (e 5 05l LS S g o5 Sl
ogee a8 pogre S—i3 (59 Sl Jdodn g
o (5 fosine 5 Ste (Sias
.(Hashemabadi & Kashi, 2004)
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o) g By (o0 5
S5 9 Fomyld ClliS gl ghgy 5o YL edls (g oIl Wldo (o (St 4 52 -0 Jgu
Table 5- Analysis of correlation between the measured traits of karela in scaffolding and flat cultivation methods
Co ))OJS.LQ.C MQ)S.LAL °5’3"°‘>|M e?—&-ﬁJ}b 03...‘47).'03 4454 &LCU)‘ 4454;1»00)5 w‘éf ua.’>L..u
Trait Fresh yield Dry yield Fruit number Fruit length Fruit diameter Plant length Plant dry weight ~ Harvest index
S F S F S F S F S F S F S F S F
5o Sles 1 1
Fresh yield
Seosdes ggn 0o 1 1
Dry vield
o5 olasd 0.98™ 0.97™ 0.99™ 0.88" 1 1
Fruit number
osee Jsb 0.98™ 0.98™ 0.99™ 0.91" 0.98™ 0.98™ 1 1
Fruit length
o5ee s 0.96™ 0.08™ 0.02™ 0.4 0.02® -0.06™ 0.08™ 0.03™ 1 1
Fruit
S gl 095" -0.6™ 091" -04™ 0.92" -0.6" 0.9 -0.5" 0.38™  0.18™ 1 1
Plant length
S (59
Sy 0.86"™ 0.92" 095" 0.84™ 0.94" 0.92" 0.97" 0.97™ 0.12  0.02  0.86™  -0.4™ 1 1
Plant dry
weight
sl 1 0.79™ 0.9 091" 091" 0.74™  0.84™ 0.73™ -0.1" 0.46™  0.82™ -05™ 0.71™ 0.6™ 1 1
Harvest
index

s oo HLas |y (5,5 g deylo culS G SO F 9SS aieo o plis 1) o0 0 9 ) Jlaisl mhaw 10 o sixe g I Sre € ol Ay g ww NS
ns, ** and * indicate non-significant and significant at 1 and 5 % probability level, respectively. S and F indicate scaffolding and flat cultivation, respectively.
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(7 J992) 092 (5,5 &S Vool [0 28,5 )15 oy Sy50 5 ogee b
LS S 5) VFer Jlo 50 (Fwayld g (F 5SS 0gn 90 LY, adgd golaidl (b 5,1 -7 Jgux

Table 6- Economic evaluation of karla production with two flat and scaffolding cultivation methods in
2021 (per hectare)

) S ,S.LA&
e . w _ AL s5u Js5 ane® A dgm
CBlS oy, 365 o pke 2 eSS
Cultivation . - (Sa Olal Jey (Ol Je) Olal Jey
method Fertilizer management = Grossincome  “Totalcost  Netincome
Fruityield  (jranjan Rial) ~ (Iranian Rial) ~ (Iranian Rial)
(kg ha™)
% o N
100 % JS'F"?S - 5333 1133250000 784714960 545,038,530
ol YO+ oyl YO 5063 1,490,750,000 792,307,550 698,442,440
75 % UF + 25 % PM
< Fre B x oyl b 6568 1,642,000,000 799,900,140 842,099,850
Flat 50 % UF + 50 % PM
o YO+ 0yl 1VD 7111 1,777550,000 807,492,740 970,257,360
25 % UF + 75 % PM
0, - ° .o
100% (50 0557 ) 7615 1,903,075000 815085330  1,088,664,660
PM
0, : .o
100 % o6 255 7. ) 7666 1,916,500,000 1,084,714.960 831,785,040
UF
o YO+ oyl 1 VO 8098 2,024,500,000 1.092,307,550 932,192,450
75 % UF + 25 % PM
s Ee O eyl b 8481 2,120,250,000 1,099,900,140 1,020,349,860
Scaffolding 50 % UF +50 % PM
Fre L VB + oyl 1D 8703 2.175,750.000 1107.492,740 1,068,257,260
25 % UF + 75 % PM
0, - : .o
100% Ff;/l 395 ) 9506 2.376,500,000 1,115,085330 1,261,414,670
535 Ay Ve S e 55 ey Ay Vel ) s Sl i ok oS Sy (sl oo
AV 53 03 (Jly YYF v oo o) (6l o (s3llely 5 a4y bogyyo sloaizn o(Jly Yoo e (25kS) o)l
agze o(Jb, FO/e e ofoee) Ja5 5 o 55,55 loanie (LS G 6l p Jb, FO/e v efe e e @ Soop o b, P e ,d
(e 955 M 3 gl 355 UF) ags (Jly 0o o[-+ ) aB e sloazzm 5 (Jly A oo+ ) rna s lmoslal

*The costs for one hectare included the cost of scaffolding building (300,000/000 IRRs), purchase of poultry manure (10000
IRRs per kg), urea fertilizer (20000 IR RIs per kg), costs of irrigation system (226/000/000 IR RIs), purchase of karla seeds
(each seed 6000 IRRs nearly 45,000,000 IRRs for one hectare), labor and transportation costs (452,500,000 IRRs), soil
preparation cost (8,000,000 IRRs) and the other costs (50,000,000 IRRS). (UF: urea fertilizer and PM: Poultry manure)
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