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Article Info ABSTRACT
Article type: Background and Obijectives: Irrigation is necessary for watermelon
Full Length Research Paper  cultivation due to its high growth rate, short growth period and high fruit
water content (90-92%). In addition high evaporation during growth and
Article history: deve_zlop_ment stages and low rainfall in arid and sem!—a}riq area caused that
Received: 04.05.2023 cultivation _of Waterm_elon need a Ioj[ of yvater. To minimize drought. strgss
Revised: 04.28.2023 effect on yield of agricultural crop in arid and semi-arid areas, cultivation
Accepted: 06.06.2023 of drought tolerant cultivars, deficit irrigation practice and grafting of high
yielding cultivars onto tolerant rootstocks are recommended. No paper has
been published about grafting and deficit irrigation for watermelon

Keywords: cultivation in Khuzestan province yet, therefore present research was

Fruit, conducted to study the effects of these factors on yield, yield components

PMarkektgbIe, and water use efficiency of grafted watermelon (B, cultivar) onto pumpkin
umpkin,

Rootstock fC_uba!t an_d Ferro’ (Cucurbita maxima x Cucurbita moschata.) and deficit
irrigation in nongrafted watermelon.
Materials and Methods: This study was carried out at Behbehan
Agriculture Research Station from 2020 to 2021. The experiment was done
as strip plot in randomized complete block design with nine treatments and
three replications. Three irrigation regimes, full irrigation, 80% and 60%
of full irrigation were considered as vertical strips. Horizontal strips
included Bgs, cultivar grafted onto pumpkin ‘Cobult and Ferro’ rootstocks
(Cucurbita maxima x Cucurbita moschata.) and nongrafted Bs,.
Watermelon and pumpkin seeds were planted in greenhouse in 5 and 10
January respectively and watermelon seedlings were grafted onto pumpk in
4 February. Seedlings were transplanted in 24 Feb. and fruits harvested
from early to mid-June. Results were analyzed by MSTATC statistical
software and comparison of meanes were done using Duncan's Multiple
Range Test at 1% probability level.

Results: Yield, mean fruit weight and water use efficiency in grafted plants
were significantly higher than nongrafted plants. Yield and mean fruit
weight decreased significantly due to deficit irrigation. The most yield in
grafted and nongrafted plants were obtained in full irrigation. The decrease
of yield in nongrafted plants applied 80% of full irrigation as compared
with full irrigation was not significant. In full irrigation regime the mean
yield of grafted plants were significantly higher (50%) than nongrafted
plants. The yield of grafted plants applied 80% of full irrigation were
higher than nongrafted plants applied full irrigation, however this
difference was not significant. Water use efficiency of grafted plants was
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significantly higher as compared with nongrafted plants. The differences of
water use efficiency in grafted plants onto Cobult and Ferro rootstocks
applied full irrigation, 80% and 60% of full irrigation were not significant.
In nongrafted plants the most water use efficiency belong to applied 80%
of full irrigation. The decrease of water use efficiency in plants applied full
irrigation was not significant as compared with this treatment. However,
the decrease of water use efficiency in plants applied 60% of full irrigation
was significant in comparison to plants applied 80% of full irrigation.

Conclusion: Grafting of Bs; cultivar onto Cobult and Ferro rootstocks and
applied full irrigation and 80% of full irrigation were recommended in no
water restriction and water shortage conditions respectively for the
maximum watermelon production in Khuzestan province.

Cite this article: Darabi, Abdolsattar, Omidvari, Shahram. 2024. Evaluation the effects of deficit
irrigation and grafting on yield, yield components and water use efficiency in watermelon.
Journal of Plant Production Research, 30 (4), 121-136.
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Table 1. Means comparison of plant length, total and marketable yield, unmarketable yield percentage,
number and mean fruit weight in studied plant materials.

o g0 Sl s Shas Ao s > Shas

0 50 Q)) .h..u):.a . ) o ) ) A JS }jg.a.c‘ .
Mean fruit 9x oAk oA S Total g S 3l
weight Fruit Unmarketable Marketable yield Plant Plant materials
(Kg) number in yield yield (tha) length (m)
plant percentage (tha™
-Is-B
7.488" 0.988" 13.62 54.90° 62.43° 3.19° s - Ba
B3,-Cobalt
;- B
6.741° 0.987° 14.84% 49.50° 56.76° 2.96° sr T
Bsy-Ferro
. . B
5.419° 0.947° 17.99 36.14° 43.46 2.34° Shomnt B2

Nongrafted Bs,

Ll Aoy ) Jlex] éa.w)b Sl g B STls (glaalsns ()}»ﬂuﬂb\ﬁ Lies S mie G G 3 Pl 45 O a L;Laaa.iil:.a
Means followed by similar letters in each column are not significantly different at 1% probablity level using Duncan's
Multiple Range

23 090 055 daw ga 5 3ldad (g 3 U b 5 e Ao ys s 3 B 5 S 5 e g Jsb sla Kl anglis Y J s
Axdlas 340 (g)lul 6‘-‘@5)

Table 2. Means comparison of plant length, Total and marketable yield, unmarketable yield percentage,
number and mean fruit weight in studied irrigation regimes.

BES) S s Shes Ao s > Shes )
- T T &5 3 Shas G dsb o
050 D09 . u”JﬁJ‘. 8ot u“'JJ’le . Plant Lﬁ)l':f‘ =00
Mean fruit Fruit | Unmarketable  Marketable TOtar'] Y'f'd length Irrigation Regime
weight UMmber yield yield (tha”) (m)
(Kqg) percentage (tha)
L i Voo el
8.110° 1.054° 7.69° 66.62° 71.75° 325 T T et
Full irrigation
L i A oyl
6.577" 1.014° 17.06° 42.36" 55.61° 2780 ST Ao
80% of full irrigation
L i T ol
4.961° 0.852" 22.77° 27.69° 35.28° 235 TRl oe

60% of full irrigation

L, ds s ) Jlex] CE"“)J s gme Vel STl glaalsdior g1 alid s S 2ie G = S o Pl oS O gla  Sile
Means followed by similar letters in each column are not significantly different at 1% probablity level using Duncan's
Multiple Range
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Table 3. Means comparison of plant length, Total and marketable yield and water use efficiency for total and
marketable yield (WUETY and WUEMY respectively) in interaction effect of plant material and irrigation regime.

&j Sose e &j Sose s

:JK.LQ.:,
b
3 Sas gl 3 Sese gl R J5 5 Shes L o B
. j T Rde Total Plant ol A 3l
AL Js Marketable yield length Irrigation Regime Plant materials
WUEMY  WUETY yield (tha™) (m)
(Kgm?  (Kgm?) (tha’)
5L ol Voo ol
14.471° 15.231° 77.55° 81.81° 3.73° Syl e It e
Full irrigation
5L ol Av ol oIS - B
12.244% 14,285 52.49" 61.97° 3.18" Sy Ao A e -
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Means followed by similar letters in each column are not significantly different at 1% probablity level using Duncan's
Multiple Range
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Table 4. Means comparison of water use efficiency for total and marketable yield (WUETY and WUEMY
respectively), total soluble solid and skin fruit thickness in studied plant materials.

bes S Jsbws s oot <l sk
0 900 Cow g2 Cnl Lol 3l g0 _
S i S5 LG s s o | LS ol
Skin fruit thickness Total soluble solid S B2 e F 2 ol Pl ial
(mm) (°Br) WUEM3Y WUET;( ant materials
(Kgm™) (Kgm™)
cIs-B
20.51% 10.19% 12.478° 14.349° s
Bgz-cobalt
;- B
20.45° 10.14° 11.121° 12.894° s
Ba,-Ferro
. .B
20.27% 9.94° 8.227° 9.936" Shamn B2

nongrafted Bs,
LM Ao ) Jlazl a3 (5l pre D SSSls (glaals o 9030 plisl Kt S zie G G s i oS O s b Sl

Means followed by similar letters in each column are not significantly different at 1% probablity level using Duncan's
Multiple Range
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Table 5. Means comparison of water use efficiency for total and marketable yield (WUETY and WUEMY
respectively), total soluble solid and skin fruit thickness in studied irrigation regimes.
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(mm) (°Br) WUEM3Y WUETE‘Y rrigation Regime
(Kgm™) (Kgm™)
5o Tdo,s Ver ol
20.84a 10.10a 12.432a 13.293a w R 2 o
Full irrigation
3L 1 WA Ll
20.31a 10.17a 10.784a 12.913a Sy e A e
80% of full irrigation
5o T s 1 opels
20.39% 10.01a 8.610c 10.973b I R e

60% of full irrigation
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Means followed by similar letters in each column are not significantly different at 1% probablity level using Duncan's

Multiple Range
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