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ABSTRACT

In this study, the effects of hydro-priming was assessed to enhance germination and seedling growth
of three cucurbit rootstock cultivar (Nun 9075, Shintosa and Jumbo) seeds. Seeds were soaked at
25°C over 24 hours in the dark, hydro-primed and control seeds were then germinated at 100 mM
NaCl, salt and -0.6 MPa Polyethylene glycol (PEG-6000), osmotic stress conditions. Germination
percentages, mean germination time, root length, root fresh and dry weight, seedling fresh and dry
weights were measured after 7 days-old seedlings. Results showed that hydro-priming increased
germination percentages and seedling growth parameters under both stress conditions in all three
cultivars. The findings suggested that hydro-priming can be an effective method to increase
germination potential and seedling growth in rootstock cultivar seeds.
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Hidropriming Uygulamasimin Farkh Ana¢ Kabak
Tohumlarinda Tuz ve Ozmotik Stres Altinda Cimlenme

ve Erken Fide Gelisimi Uzerine Etkileri
Oz

Bu arastirmada, farkli kabak ana¢ ¢esitlerine ait tohumlarda (Nun 9075, Shintosa ve Jumbo)
hidropriming uygulamalarinin tohum ¢imlenmesi ve fide gelisimi {izerine etkileri arastirilmistir.
Tohumlar karanlik bir ortamda 25°C sicaklikta 24 saat boyunca suda bekletilmistir. Hidropriming
uygulanan tohumlar ve kontrol gruplar1 daha sonra 100 mM NacCl, tuz ve -0.6 MPa Polietilen glikol
(PEG-6000) ile saglanan osmotik stres kosullarinda g¢imlendirilmistir. 7 giin sonra ¢imlenme
yiizdeleri, ortalama ¢imlenme hizi, kok uzunlugu, yas ve kuru siirgiin ve kok agirliklari dl¢lilmiistiir.
Hidropriming uygulamasi sonucunda, ana¢ kabak ¢esitlerine ait tohumlarin ¢gimlenme yiizdelerinin
ve fide gelisim parametrelerinin her iki stres kosulunda arttig1 goriilmiistiir. Elde edilen bulgular
hidropriming uygulamasinin, kabak anac1 ¢esitlerinin tohumlarinda ¢imlenme potansiyelini ve fide
gelisimini arttirmada etkili bir yontem olabilecegini gdstermistir.

Anahtar Kelimeler: Tohum uygulamalari, ana¢ tohumlar, kabakgiller, hydro-priming, stres
kosullar

1. Introduction

Germination and seedling growth are critical period in the life of a plant and are susceptible to various
abiotic stresses. Salinity and drought are major abiotic stresses that limit the growth and production of
plant [1, 2]. Stressful conditions are more detrimental in seed germination period than subsequent
developmental stages. Grafted seedling production in cucurbits as watermelon, marrow, are a common
practice and various rootstock cultivars are used to increase the resilience of the plant to soil borne
diseases such as Fusarium spp. or abiotic stresses as salt [3, 4]. One common problem in rootstock seed
germination is slow germination due to the environmental constraints which resulted in smaller sized
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seedlings and reduce efficacy of grafting. Therefore, obtaining fast and efficient germination of
rootstock seeds under stressful environment is important issue for successful grafted transplant
production [5, 6, 7].

Two major environmental factors i.e. salt and drought stresses inhibit seed germination and delaying
seedling establishment. Drought decreases water uptake during imbibition. Among various strategies to
increase salt and drought tolerance in crop seeds hydro-priming was proved to be an efficient method to
improve germination percentages and early seedling growth in various vegetable seeds [8, 9]. It was
reported that it is a low-cost, simple and effective technique for suitable application for seed quality
enhancement [8, 10]. There are reports on the benefits of hydro-priming in cucurbit seeds [11, 12].
However, studies on rootstock seeds are scarce. Grafted seedling production is a high-cost and requiring
specific production techniques. Therefore, the positive outcome of priming is more valuable in such
systems. The most common rootstocks for cucurbits are wild watermelon (C. lanatus var. citroides),
bottle guard accessions (Lagenaria scecaria), cucurbita interspecific hybrids (C. maxima x C.
moschata). Interspecific hybrids are most widely used due to their high resistance to soil-borne fungi.
Rootstock seeds are hybrids (i.e. C. maxima x C. moschata) and may likely to have a different response
to priming treatments than open-pollinated cultivars due to their interspecific genetic structure.
Moreover, faster germination through priming ensure well-developed seedlings which provide more
efficient grafting at one time [5].

The objective of the present study was then to evaluate the effects of hydro-priming on seed germination
and seedling growth in cucurbit rootstock seeds grown under salt and drought stresses.

2. Material and Method

This study was carried out on C. maxima x C. moschata interspecific hybrid cultivars of Nun 9075 from
Nunhems B.V, Shintosa F-90 from Semillas Fito and Jumbo from AG Seeds are widely used as
watermelon rootstock in Turkey. Seeds were stored at 4°C until use. Initial seed moisture content was
determined according to the high temperature oven method [13].

Table 1. Total and normal germination, seed moisture content, 1000 seed weight of three hybrid
rootstock cultivars (C. maxima x C. moschata) inbred lines

Cultivar Germination (%) Seed m.c (%) 1000 seed weight (gr)
Total Normal

Nun 9075 93 87 6.37 227

Shintosa 93 72 5.70 184

Jumbo 88 69 6.17 221

For hydro-priming, seeds were soaked in distilled water at 25°C for 24 h under dark conditions.
Following priming, the seeds were rinsed under distilled water for 30 seconds. Thereafter, the treated
seeds were surface-dried with paper towels.

Three replicates of 25 seeds of each cultivar were placed in 20x13 cm sealed plastic germination boxes
on doubled-layered paper towels moistened with 100 mM NaCl and -0.6 MPa PEG-6000 solution (10
ml/paper). The germination papers were moistened with NaCl and PEG-6000 solutions as needed. These
doses were selected according to our preliminary results. The germination test was executed at 25°C in
the dark and the percentage two mm radicle germination (total germination) was determined using daily
counts for 8 days. Normal seedling percentages were assessed at the end of the germination test. Stress
germination values were presented as normal germination values.

Mean germination time (MGT, days) was calculated according to the formula below,
MGT =} n.t/ >’n where n = number of newly germinated seeds (2 mm radicle emerged) at time t,

t = days from planting, and > n = final radicle germination
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In the end of experiment; root length (cm/plant), root fresh (g/plant) and root dry weight (mg/plant)
seedling fresh (g/plant) and dry weight (mg/plant), were determined on all germinated seedlings at the
end of the germination test. The dry weights were determined after drying the samples at 80°C for 24 h.
All data presented are the mean values.

Statistical analysis was carried out by using independent samples t-test significance of the difference
between means. Means were considered significantly different for P<0.05.

3. Results and Discussion

Germination percentages, mean germination time, and seedling growth parameters were negatively
affected by salt and osmotic stresses (Tables 2, 3 and 4) in all three cultivars. The response of the
cultivars to stresses varied. Nun 9075 was not affected as much as the other two cultivars. Un-treated
Shintosa and Jumbo cultivars had below 41% of germination under stress conditions. But treated ones
had between 43 and 60% (Table 2). Salinity and drought stress are common abiotic stresses that effect
seed germination in various crop seeds [14] but the response differs according to the species and
cultivars.

This can be due to the genetic background and also differences initial seed quality level. Rootstock seeds
are inbred hybrids which might have various genetic background. Moreover, it was reported that higher
quality seed lots i.e. more mature ones have more resilience to salt and osmotic stresses than those of
inferior quality ones [1]. It can be considered that pre-treatment quality of the seed lot has also an
importance in the benefits that obtained from priming treatment [15]. Nun 9075 has higher initial seed
germination which can be an advantageous in stress resilience.

Table 2. Changes in normal germination (NG) and mean germination time (MGT) of control (C) and
hydro-primed (HP) seeds of three cucurbit rootstock cultivars at salt (NaCl) and drought (PEG)
conditions.

Cultivar App Germination MGT

C HP C HP
NaCl 37 75* 3.08 1.87*
NUNSO7S  peg 50 63 3.61 2,07
Shintosa NaCl 18 55* 4.22 3.36*
PEG 6 43* 6.09 3.75*

Jumbo NaCl 41 60* 2.84 2.58
PEG 26 57* 5.60 3.42*

* indicates the significant differences based on t-test (95% S.D.) in each cultivar and stress conditions,
App: Application

In all cases MGT was reduced significantly (p<0.05) by the treatment except in NaCl in Jumbo (Table
2). Root length, fresh weight and dry weight were increased by hydro-priming in all three cultivars
(Table 3). Rapid emergence, lower mean germination time, and strong early seedling growth are
crucially important to get a better and timely field establishment [16] and developed transplant
production [17] since faster germination was significantly related to larger seedling size.

Table 3. Changes in root length (mm/plant), fresh weight (mg/plant) and dry weight (mg/plant) of
control (C) and hydro-primed (HP) seeds of three cucurbit rootstock cultivars at salt (NaCl) and drought
(PEG) conditions.

Cultivar App Root length Root fresh weight Root dry weight
C HP C HP C HP
NaCl 11.1 13.7 4.09 7.38* 0.39 0.54*
NUNSO7S peg 9.4 12.0 1.12 251 0.19 0.25
Shintosa NaCl 6.4 10.0* 2.43 4.58* 0.25 0.36*
PEG 4.8 10.1* 0.25 0.79* 0.03 0.14*
Jumbo NaCl 9.0 10.7 4.15 4.47 0.35 0.39
PEG 4.2 9.8* 0.79 1.65 0.12 0.23*

* indicates the significant differences based on t-test (95% S.D.) in each cultivar and stress conditions, App: Application

Hydro-priming increased seedling fresh and dry weight in all three cultivars (Table 4). The highest
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seedling fresh and dry weight were observed in Nun 9075 in both stress conditions. This cultivar is the
largest seed sized cultivar of all. This may be one reason to initiate the faster germination. Taylor and
Ten Broeck [18] reported that energy content of any seed can be related to amount of stored material
within the seeds. Higher amount of stored material in this cultivar would be used to generate more
energy to split seed coat. The effect of larger seed size was also seen in watermelon in which diploid
cultivars had larger seedlings than triploid (small size) [12]. This appears to be influential under stressful
environments (Table 2, 3, 4).

Table 4. Changes in seedling fresh weight (g/plant) and dry weight (g/plant) of control (C) and hydro-
primed (HP) seeds of three cucurbit rootstock cultivars at salt (NaCl) and drought (PEG) conditions.

Cultivar App Seedling fresh weight Seedling dry weight
C HP C HP
NaCl 8.1 12.5* 2.8 3.2*
NUN 9075 PEG 4.4 5.4 2.8 3.2
Shintosa NaCl 5.4 8.4* 2.3 2.4
PEG 0.9 3.3* 0.6 2.0*
Jumbo NaCl 6.7 9.7* 2.3 2.4
PEG 3.6 4.1 2.3 2.3

* indicates the significant differences based on t-test (95% S.D.) in each cultivar and stress conditions

Results of present study indicated that hydro-priming improved seedling parameters. Strong
development in root and shoot system is a prerequisite for success in grafting. The larger root size
obtained by priming under stressful conditions may be advantageous to get stronger seedlings under
stress i.e. higher water uptake. Hydro-primed seeds had shorter germination time and better root growth
which is in agreement with earlier reports [11, 16]. This indicates that hydro-priming alleviates the
negative effect of reduced water potential gradient which imposed by salt and drought stress and inhibits
primary root protrusion [19]. While optimization of priming technique to achieve best results is another
necessity since factors such as treatment duration, temperature, water potential and seed vigour level
may determine seed response to priming [20].

As conclusion hydro-priming as a cheap, quick, practical pre-sowing method can be used to enhance
rootstock seed germination and early seedling size under salt and drought stress. That will be a practical
approach to improve seedling quality of cucurbit rootstock seeds and in turn improve grafting potential
of seedlings.
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