Effects of transplants age and tray cell size on growth
of chickpeas

Mohammad Khajeh-Hosseini!", Ahmad Nezami!, Farnoush Fallahpour?, Sajedeh Sadat
Hosseini-Hodk*

1- Department of Agrotechnology, Faculty of Agriculture, Ferdowsi University of Mashhad,
Mashhad, Iran

agr844@gmai Iﬂm

W

Introduction

Given the ongoing challenges of ch %r resources,
there is an urgent need to reconside vation of
drought-tolerant and low water-requir substan rlbute to
agricultural sustainabilj ty and food inum L) is a major legume
adapted to arid and se i ing soil fertility through
biological nitrogen fixatio hectares worldwide. In
Iran, although a large area,i yield accounts for only
about 30% of its potentla‘p

high temperatures and wre damage fr

stages—are con ered e main\gaus
convegtional me f chickpea
under V\ﬁllmlted dh

om pests and diseases—especially during early growth
irect seeding, which has long been the
ads to poor and nonuniform seedling

nditions. In this context, transplanting

Materials and Metho

The experiment was conddgted in February 2024 in the Research Greenhouse of the Faculty of
Agriculture, Ferdowsi University of Mashhad, using a completely randomized design (CRD) with
four replications. The treatments included two factors: transplanting age at three levels (4, 6, and
8 weeks) and tray cell size at three different volumes (24, 38 and 60 cm?®). Chickpea seeds (cv.
MCC770), obtained from the Faculty’s Research Farm, were sown in trays filled with a cocopeat—
perlite substrate (7:3, v/v). To produce transplants of different ages, sowing was repeated at 2- and
4-week intervals following the initial planting. Transplants were grown under greenhouse
conditions at 17-23 °C with daily irrigation throughout the growth period. Nutrient application
was carried out two weeks after sowing, at the two- to three-leaf stage, using a complete NPK
nutrient solution (0.2%). Eight weeks after sowing, emergence percentages, leaf area, shoot and
root dry weight, root surface area, and root length were measured. Prior to analysis, data were



examined for normality and homogeneity of variances. Statistical analysis was performed using
Minitab software (version 20), and means were compared using the LSD test.

Results and Discussion

The interaction between transplanting age and tray cell size was significant for all measured traits.
In general, the highest leaf area and shoot dry weight were observed in 8 weeks transplants,
whereas in the 4 weeks exhibited the greatest root surface area and root length. Increasing
transplanting age markedly reduced the emergence percentages. However, 8 weeks transplants
exhibited greater leaf area and shoot dry weight than 4 weeks transplants. This pattern indicates
that spatial constraints during the nursery stage induhcfad mild stressyconditions, stimulating a
compensatory growth response characterized by e ed leaf expamsion to improve post-
transplant establishment. Negative correlations between %gence percentages and both leaf area
and shoot dry weight further confirmed this interpretatio educed transplants

density allowed greater access

ot biomass
[ % root dry
weight, shoot dry weight, and leaf a *ev pment in
sustaining aboveground growth. Additio d a positive correlation with
apacity in the lightweight
a and shoot dry weight
suggest a shift in dry matter or resource limitations.
Overall, these results highlight ot-shoot relationship to
ensure vigorous chickpeafedling lishment.

Conclusion

Increasin ges but improved growth traits such as
leaf area an i e also played a crucial role in root development and dry
matter distribu ans. Transplanting aged 4 weeks exhibited stronger root
systems, with gr th and surface area, making them more suitable for field
transplantation. izing transplanting age and cell volume can enhance chickpea
transplants qualit ining balanced root—shoot growth, hence a better establishment in the
field.

Keywords: Chickpeas Seedling, Dry weight, Growth traits, Transplanting,
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Transplant Age
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Table3 — Effect of seedling age and tray cell size on‘chickpeas lea
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Table 6 — Effect of transplants age and tray cell size on Chickpeas root area (cm?).

<m>ww‘\

Transplants age (Wei
4 6 - 8

Iyl \
Cell size

Ko 33.2¢ 38.9¢ 24.6¢

Small
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\ Medium
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Large
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Table7 — Effect of seedling age and tray cell size on chickpeas root length (cm).

(axan) LS (pw
Transplants age (\@k) \
4 6 8
Jokw 2L
Cell size k
S5 1.41¢ 1.33¢ 1.96¢
Small
Luwgio 2.05 2.41° 1.41¢
Medium
\ Sy 291 2.10°¢ 1.35¢
Large

Table 8- Correl

30 0 Jlosl o ;0 LSD (yg03T lool 3 s S s By G JBlas gl ls a5 laSileo

AlS o b Ll Slhs e (Sawaod ol ps —A Jgus

n coefficients among chickpeas transplants traits in the greenhouse.

sl wlao 1 2 3 4 5 6
Transplanting traits
Emergence
Sy w2 -0.44™ 1
Leaf area
-0.43" 0.86" 1

lgp Gy S (59 3

Arial dry weight
Al ) Sl (39 A
Root dry weight

-0.29™ 0.83" 0.90™ 1




*k *k

-0.46 -0.43™ -0.29" 1

aulay ) gD 1

Root area
aiy, Jsb 6 -0.01"  -0.42

Root length
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