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ABSTRACT 
The seed germination and regeneration ecology of tree seeds are different because of the process of 

evolution and the influence of some environmental factors. Thus, determining factors of the germination 

rate and seedling emergence timing are understandable. The main purpose this article is to investigate the 

impact of the pre-sowing treatments on the germination and seedling emergence timing of Celtis 

tournefortii, the native tree species in the Kurdistan region. The study pretreatment include untreated 

seeds (control), fruit seed with exocarp, chemical scarification 5, 10 and 15 minutes, mechanical 

scarification, hot water soaking for 5, 10 and 15 minutes, cold stratification for 1, 2 and 3 months, 

Gibberellic acid with concentrations of 500, 1000 and 2000ppm for five minutes soaking, and water 

soaking for 1, 2 and 3 days. The result revealed that the best germination of seeds 46% was achieved from 

Stratification for 3 months, Mechanical scarification, and seed treated with concentration 500ppm of 

gibberellic acid). While there some treatments are reducing the seed germination of this tree species which 

were 10 and 15minutes in H2SO4, normal water 1 and 2 days, and soaking in Hot water for 10 and 

15minutes. Moreover, the result showed that the seedling emergence are related to the seed sowing date 

where the suitable sowing date for this species was in winter and early spring season. This finding has 

important implication, particularly for the managers of the plant nurseries, for developing a timetable for 

the suitable sowing time of the tree species seeds. Therefore, the study results could be used as a base for 

investigation and for future studies in seed germination of Celtis tourneforti as well as to maximize the 

germination success rate. 
 

KEYWORDS: Celtis tournefortii, scarification, Normal and Hot water, Exocarp, Stratification, 

seedling emergence, Seed germination 
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1. INTRODUCTION 

 

he Nettles-Trees or Hackberries are 

deciduous trees which belong to Celtis 

genus (See Townsend 1980; Shahbaz 2010). 

This kind of trees are often fast-growing belong 

to Celtidaceae which angiosperm species, 

previously was a part of (Ullmaceae - 

Celtidaceae) (Judd et al. 1994; Song et al. 2001). 

This group of tree species consists of 100 – 150 

species which is distribute widely in the northern 

hemisphere and southern Africa such as 

(savannah areas, temperate regions and rain 

forest) (Todzia 1989; Ulloa 1995). Moreover, 

the mostly tree genus Celtis are found in 

temperate regions (Southern Europe, 

Mediterranean Region, North America, South 

America, Asia, and Africa) (Todzia 1989; Ulloa 

1995). The subgenus of these trees is called 

Euceltis. All these species are similar to each 

other but they are mainly differentiate between 

them by the characteristic of their leaf (e.g. 

texture, size, marginal serration degree and 

veining pattern) and their drupes (size and color 

of drupes; e.g. stone of drupe is smooth or 

reticulate). These trees species are capable to 
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survive in harsh environment, i.e. hot dry and 

grow in stress sites, where many other deciduous 

trees are not capable to grow in such locations 

(Sheat, 1948). According to Flora of Iraq 

(Townsend, 1980),there are two Celtis tree 

species native to the Kurdistan region (North of 

Iraq). They are: Celtis australis L. (The 

European Nettles-Trees are native to the 

Mediterranean circumstance (Shahbaz 2010; 

Tison et al. 2014) and Celtis tournefortii Lam. 

(The Oriental Hackberries, is native to the 

eastern Mediterranean, throughout the Irano-

Anatolian Region, to Caucasus Region 

(Townsend 1980; Shahbaz 2010). Knowing that 

the Kurdistan Region areas, belongs to the Irano-

Anatolian hotspot for biodiversity (Youssef et al. 

2015, 2017, 2019) where these Celtis species are 

locally founded such as in the lower mountains 

and valleys of Gara, Avroman, Sinjar, Bekhair 

(Townsend 1980; Shahbaz 2010). 

In the context of economic botany, Celtis tree 

species have great value for the activities of 

human livelihood. Recently, there are a large 

number of literatures on the economic value of 

Celtis species, especially for their edible fruits, 

and antioxidants characteristics (Yıldırım, et al, 

2017). Furthermore, their durable and elastic 

wood is commonly used to make pulley, 

chopstick, spoon, cane, shovel, various tools and 

buildings such as agricultural tools and 

construction of the carving, wood is used in the 

making paper. They are preferred as ornamental 

plants in the parks and gardens of urban areas, 

they can be used as live fences in the enclosure 

and confinement of facilities such as parks, 

gardens, public, cemeteries, fields and nurseries 

and their succulent fruits are consumed with 

pleasure by various animals, especially bird 

species. (Kayacık, 1981; Demir et al., 2002; 

Doygun & Ok, 2006; Sattarian, 2006; Gültekin, 

2007). Tree’s Fruit, leaves, and gum use as a 

medicine and use it for cosmetics in recent years 

due to the increasing interest in fragrances 

(Chevallier, 1996; Tardio et al., 2006). 

According to previous studies, it’s often 

difficult to propagate Celtis tree species 

sexually, due to the hard coat of the seeds (Ellis, 

et al., 1985; Demir et al., 2002; Guney et al., 

2008). In a study Yücedağ and Gültekin (2008) 

on germination of Celtis australis and C. 

tournefortii seeds, it was found that sowing 

times and folding had a significant effect on 

germination rates. In the study of Yücedağ & 

Gültekin (2008), it is stated that a period 

between 30-90 days are  suitable for the cold-

wet folding period and November, December 

and January are recommended for an appropriate 

sowing time. Guney et al., (2008) highlighted 

that the germination percentages of Celtis 

species were high when the seeds were 

pretreated by 60 and 90 days of cold 

stratification. Similarly, cold stratifying seeds for 

2 – 3 months recommended by Sheat(1948), 

Griffiths and Huxley (1992).  To increase the 

seed germination rate the study of Acar and 

Ercisli (2017) has used normal water and cold 

stratification to breakdown the seed hard coat. 

The growing environment conditions could also 

effect on the germination rate of the seeds 

(Singh et al. 2004), as well as the characteristics 

of heritability, and the age of tree. Therefore, the 

main aim of this experimental study is to 

conduct a scientific investigation on the effect of 

some pre-sowing treatments on the germination 

rate and seedling emergence timing of C. 

tournefortii in Kurdistan Region of Iraq. 

 

2. MATERIALS AND METHODS: 

2.1. Experiment site 

The study was carried out at the field nursery 

of Lemon Tree Trust organization (LTT CIC: 

https://lemontreetrust.org) at Domiz1 Syrian 

Refugee camp – Duhok governorate (Latitude: 

36o 78’ 29 N) and (Longitude: 42o88’61 E) 

elevation (425m) (Figure 1). The nursery area is 

located in the upper of Mesopotamian plain 

between Duhok and Mosul cities (around 15 km 

far from Duhok city center and 54 km from 

Mosul city). From landscape standpoint, this 

Mesopotamian plain is mainly flat (altitude 

ranging from 200 to 500 masl) In addition, the 

mean of temperature for 2018 – 2019 was 

(26°C) and precipitation (995mm) which started 

on October-November and end by the end of 

April-May (Youssef et al. 2017, 2018, 2019).
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Figure 1: Location of Lemon Tree Trust Field at Domiz1 Syrian Refugee camp. 
2.2. Fruit Collection and Seed Treatments : 

 

The Celtis tournefortii fruits were collected 

in October, 2018 from Gara Mountain (Latitude: 

37o 00’ 49. 55) and (Longitude: 43o 21’ 13. 01) 

elevation (2748m), then coat of these fruits have 

been removed by scratching it on the concrete 

ground, thus the study obtained the seeds 

without flesh coat. In this study, several pre-

sowing treatment have been tested in order to 

obtain the best treatment in the term of 

maximizing the germination rate. The study 

treatments were: 

Chemical Scarification (H2SO4): the seeds 

were soaked in a concentrated H2SO4 (96%) for 

5, 10 and 15 minutes and then stirred very well 

then washed by tap water. 

Mechanical scarification: sandpaper has 

been used to scratch of seed hard coat (Transeau, 

1994). 

Hot water: the seeds were soaked in a hot 

water with the degree of (75 – 95Co) for 5, 10, 

15 minutes.  

Normal (Tap) water: the seeds were 

immersed in normal water for 1, 2, and 3 days. 

Gibberellic acid (GA3): the celtis seeds were 

soaked in Gibberellic acid at 500, 1000, 2000 

ppm for five minutes in a dark condition with the 

degree of room temperature. 

Fruit: seed with exocarp of the Celtis species 

used as a treatment to compare with control.
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Fig. (2): A complete design of the research after planting tree seeds. 

 

2.3. Experimental design and Statistical 

analysis: 

The study carried out at the field of Lemon 

Tree Trust organization at Domiz1 camp. For 

each treatment replicated 3 times, each 

experimental unit seeded with 25 seeds in brown 

plastic pots with (24 * 21.8 height in Diameter) 

in sandy soil (Figure 2). After all these seeds 

were treated by these pretreatment then planted 

in a brown plastic pots with (24 * 21.8 height in 

Diameter) in sandy soil (Figure 2). On the 

beginning of February 2019, the germinated 

seeds were weekly counted up to the last of 

June. When the shoot came out on the ground 

counted as a seedling emerged. Experimental 

design where used in this study was completely 

random design by distribution of 1800 Celtis 

species seeds on three groups of replications per 

treatment. For managing seedling emergence 

and germination of seeds (excel) Microsoft 

office has been used. While, the data was 

analyzed by the analysis of variance (ANOVA 

table). Student-Newman-Keuls test which is two 

by two test used to show the significant 

differences between treatments at (P>0.05) this 

test belong to R-system program (R 

Development Core Team, 2019). 

 

 

 

 

 

 

RESULT AND DISCUSSIO 

 

The results, as shown in Table 1, indicate that 

germinate rate responded differently in a 

significant way depending on the intensity and 

duration of the treatment.

A 
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Table 1: Analysis of Variance between treatments 

 

 

 

 

 

 

 

 

2.4. Germination rate: 

In a comparison among the tested 

pretreatments, the most noticeable result was 

belong to the control, where low germination 

was recorded (22%). This low percentage of 

germination of Celtis species seeds have already 

reported by many studies due to their hard 

endocarp of the seeds because endocarp provide 

physical protection to the seed from herbivorous 

and disease (Dardick & Callahan, 2014). By way 

of illustration, Isfendiyaroglu & Ozeker (2002) 

highlighted that it’s difficult to obtain good seed 

germination without pretreatment, moreover, 

Mahdi et al. (2018) have found around 16% the 

seed germinated without treatment. Furthermore, 

the findings also showed a difference between 

seed germination percentage of control “without 

exocarp” (22%) and fruit “with exocarp” (40%). 

These findings were suggested that the exocarp 

of the drupes facilitates and increases the 

germination success. High level of nutriment in 

the exocarp body can lead to promote the 

germination niche and seedling emergence 

(Cowan et al., 1997). In addition, there was a 

significant difference in percentage of seed 

germination treated by hot water depending the 

soaking duration (5, 10 and 15minutes) with 

(29%, 25% and 25%) respectively. it is clearly 

obvious that the seed germination percentage 

decreased at both soaking peroids10 and 15 

minutes which led to embryos death because of 

the duration of water boil (Salih et al., 2016). 

There is an improvement in the percentage of 

seed germination which leads to exchange gases 

and softens the hard coat (Mohamed-Yaseen et 

al., 1994). Like hot water treatment, there was an 

improvement of seed germination percentage 

soaking in H2SO4 for 5 minutes (30%), while the 

seed germination percentage were reduced with 

increasing the soaking period from 10 and 15 

minutes (15% and 11%) respectively (Figure 3). 

This negative relationship between the 

germination rate success and the duration of the 

soaking in H2SO4 resulting from preventing the 

gas exchanges (Mohamed-Yaseen et al., 1994). 

Furthermore, the effect all of three 

(Stratification for 3 months, Mechanical 

scarification, and seed treated with concentration 

500ppm of gibberellic acid in five minutes 

soaking), were much better than other previous 

treatments (H2SO4, hot water, etc.). For example, 

seed stratification for three months, the 

germination percentage was 46%. This result is 

in agreement with previous studies tested the 

seed germination ecology of Celtis spp. e.g. 

Sheat (1948); Griffiths & Huxley (1992); 

Yücedağ & Gültekin (2008); Guney et al., 

(2008); Acar and Ercisli, (2017). On the other 

hand, the stratification for one and two months 

have increased less effectiveness the seed 

germination percentage (34% and 38% against 

46% under three month stratification) 

respectively. Moreover, the Mechanical 

scarification the percentage of seed germination 

was (46%), the finding result was in agreement 

with the result of Kumar (1990) who highlighted 

that the mechanical scarification lead to soften 

the hard coat of seed and increased the seed 

germination of Celtis species. As well as, seed 

treated with concentration 500ppm of gibberellic 

acid increased the seed germination which was 

(46%) and this finding was similar to the result 

of Shant and Rao (1973), Sahai et al. (1977) 

whom reported that the 500ppm concentration of 

GA3 five minutes soaking was the best 

concentration of increasing seed germination of 

Lathyrus aphaca. Whilst, seed treated with 

concentration 1000 and 2000ppm of gibberellic 

acid for five minutes soaking increased the seed 

germination which were 37% and 30% 

respectively. (Figure 3) 

Another important finding of this study was 

that the results showed decreasing in the seed 

germination percentage during applying some 

pre-sowing treatments if it compared to the 

control of the study which was (22%). By way 

of illustration, there was a declining in the rate 

Celtis tournefortii   Df Sum Sq Mean Sq F 
value 

Pr(>F) 

Treatment 17 478.8 28.163 4.805 4,805e-06 *** 

  Residuals 54 316.5 5.861     
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of seed germination after 10 and 15minutes 

H2SO4 (15% and 11%) respectively, it might kill 

the embryo (Mahdi et al., 2018). Moreover, there 

was no increasing in the rate of seed germination 

when it treated with normal water under soaking 

duration of 1 and 2 days (with 22% and 20%, 

respectively) compared to the control (with 22% 

germination rate). The seed germination under 

hot water soaking for 10 and 15 minutes were 

25% and 25% respectively. Similar trend was 

found with the soaking in 10 and 15minutes Hot 

water where the seed germination was 22% and 

20%. Consequently, there is some evidence that 

the growing environment conditions (Grubb, 

1977) can effect on the germination success rate 

of the seeds (Singh et al., 2004). Furthermore, 

the characteristics of heritability, nursery 

conditions where seeds are sown and the parent 

trees could affect the germination rate of the 

plant species. However, in spite of all reason that 

declining the rate of seed percentage, which 

means not all the treatment will increase the seed 

germination. (Figure 3).

 

 

 
Fig. (3): Seed germination percentages under different pre-sowing treatments
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Seedling emergence timing of the Oriental 

Hackberry tree species (Celtis tournefortii) 

The sowing timing results are consistent with 

those previously recommended by Mahdi et al. 

(2018) when analyzing a global sowing timing 

for sixteen tree species in Kurdistan Region. 

Globally, the seed germination of this Oriental 

Hackberry tree species started from February to 

March. Surprisingly, the stratification treatment 

not only increases the germination success rate 

but also promote an early seedling emergence 

(started in February). This interesting finding 

enhances the idea that the stratification is an 

important treatment factor to break the physical 

dormancy (Baskin and Baskin 1998). While, 

seed that often were treated with the other 

treatments were started on March and achieved 

the optimum germination rate on April (Figure 

4). According to the Piotto and Di Noi (2003) 

the tree species belong to the Mediterranean and 

Irano-anatolian region which needs moisture and 

cold season finish on February and rain continue 

up to April. For the best seed germination obtain 

some researcher recommended 90 days of cold 

Stratification (Sheat, 1948; Griffiths & Huxley 

1992; Yücedağ & Gültekin, 2008; Guney, et al., 

2008; Acar & Ercisli., 2017). (Figure 4). It is 

therefore likely that such connections exist 

between the seedling emergence and 

environmental condition to maximize the 

survival of the seedling particularly under harsh 

environmental condition such as in the Irano-

Anatolian Region (Cold winter and hot-dry 

summer). This finding has important 

implication, particularly for the managers of the 

plant nurseries, for developing a time table for 

the suitable sowing time of the tree species 

seeds.
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Fig. (4): Celtis tournefortii seed treatments and seedling emergence timing. 

 
 

4. CONCLUSION 
 

For obtaining and producing maximum seed 

germination, it required the seeds pretreatments. 

The coat of Celtis species is hard, so it 

germinates with low percentage and takes long 

time at the field. The present research of seeds 

pre-sowing treatments would have a potential 

effect on the field practically. Among all applied 

treatments in this study, cold stratification, GA3 

with 500ppm concentration and Mechanical 

scarification had a great positive effect of 

increasing the percentage of seed germination 

and the seedling growth of C. tourefortii in 

comparison with other tested treatments. 

However, not all treatments are good to use to 

increase the seed germination for C. tournefortii 

such as, Hot Water, H2SO4for long time. 

Furthermore, the research results showed that the 

suitable seedling emergence for C. tournefortii is 

on March with all pretreatment that used in this 

study except stratification which started on 

February and achieved the optimum germination 

rate on April.  
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 پوخته

و  شینبونا توڤی جیاوازی یا هەی دناڤبەرا ژینگەها نوی بونا توڤی  ژ بەر كریارا پیشڤەجونێ

شینونا توڤی و شینبونا  , مامەلێن كونترولكرنا وەختێهندەك مامەلێن ژینگەهی. ژ بەر هندێ

شیكرنا كاریگەریا مامەلەكرنا  توڤی بەری  توڤی بخو دیارن. مەبەستا سەرەكی ژڤێ ڤەكولینێ

 Celtis)گونجایی بو چاندن و شینبونا دارەكا خومالی  ل سەر دیاركرنا وەختێ اندنێچ

tournefortii )كونترول كری,  . مامەلەیێن هاتینە بكارئینان پێك دێن: توڤێل هەرێما كوردستانێ

ا خولەكا, سەلخاندنا میكانیكی, ئاڤ 05و  01و  5 كبریتی بو ماوێ فریش, ترشێ فێقی دگەل تیڤلێ

هەیڤا, بكارئینانا  3و  2و  0 خولەكا, هەلگرتن دناڤ بەفریدا بو ماوێ 05و  01و  5 گەرم بو ماوێ

 3و  2و  0 و ئاڤا ئاسایی بو ماوێ پارچە ژ ملیونێ 2111و  0111و  511جبریلیك ب رێژێن  ترشێ

یاندا بو مامەلە د هەر سێ %64روژان. ئەنجامان هوسا دیاركر كو باشترین شینبونا توڤان 

 511جبریلیك  هەیڤان, لیكخشاندنا میكانیكی و بكارئینانا ترشێ 3 هەلگرتن دناڤ بەفریدا بو ماوێ

. د هەمان دەمدا هندەك مامەلە هەنە شینبونا توڤی كەلەك كێم دكەن هەر پارچە ژ ملیونێ

, ئاڤا گەرم بو روژان 2و  0 خولەكا, ئاڤا ئاسایی بو ماوێ 05و  01 كبریتی بو ماوێ وەكی ترشێ

ل سەر  خولەكا. هەروەسا, ئەنجامان هوسادیاركر كو دەركەتنا نەمامكا پشتبەستنێ 05و  01 ماوێ

یە و  زڤستانێ دەمی چاندنا توڤی دكەت و باشترین دەم بو چاندنا ڤی جوری ل دوماهیا وەرزێ

ن ژ بو دانانا خشتەكی ژ یە. و ئەف ئەنجامە د گرنگن بتایبەت بو نەمامگەها بهارێ دەسپێكا وەرزێ

زانیاریان و  لێكولینێت  بو دەمێن گونجایی بو چاندنا توڤان. ئەڤ  ڤەكولینە دبیتە بنگەهەكێ

 .C. tournefortii دبوارێزانستی و چاندنا توڤێ پاشەروژێ

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 الخلاصة

بعض العوامل تأثير ختلف إنبات البذور وبيئة التجديد لبذور الأشجار بسبب عملية التطور وي

يعد امرا  و فترة ظهور شتلات الاشجار البذوردراسة العوامل المحددة في انبات  البيئية. وبالتالي ،

 ر علىنثما قبل ال معاملاتالهو دراسة تأثير  . الهدف الرئيسي من هذه التجربة العلميةضروريا

م في إقلي (Celtis tournefortii) محليال شجرةالنسبة إنبات و وقت ظهور الشتلات لنوع 

ار )بذور مع ثم( ، المقارنةة )مل: غير المعاورالبذ قبل البذر مرحلة ما معاملةردستان. تشمل وك

 نقعش الميكانيكي ، اليخدت، والدقيقة 05و  01و  5بحمض الكبريت لمدة  تخديش، (غلاف الخارجي

 في نقعو ال، أشهر 3و  2و  0البارد لمدة  التنضيد، ودقيقة 05و  01و  5الماء الساخن لمدة  في

 3و  2،  0اء لمدة الم في نقعال، وجزء في المليون 2111و  0111،  511حمض الجبريليك بتراكيز 
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 ات التاليةملعليها في المعا الحصول تمحيث  ٪64لبذور ا إنباتأن معدل  النتائج وأظهرت. أيام

جزء في  511ة بتركيز مل، والبذور المعاالتخديش الميكانيكي أشهر ،  3لمدة التنضيد البارد )

 معدل إنبات البذور  من تقلل معاملاتحمض الجبريليك(. في حين أن هناك بعض ال المليون في

ماء  نقع فيال، وأيام 2و  0الماء العادي لمدة  النقع في و، دقيقة 05و  01كحمض الكبريت لمدة 

أن ظهور الشتلات يرتبط بتوقيت  علاوة على ذلك ، أظهرت النتائج. دقيقة 05و  01ساخن لمدة 

صل الشتاء وبداية فصل ف في ظهور الشتلات هو ما بين نهاية ةالمناسب الفترةبذر البذور وأن 

لوضع جدول  آثار مهمة و خاصة بالنسبة لادارة مشاتل الاشجار و ذلك اله الربيع. هذه النتائج

للدراسات المستقبلية في م نتائج الدراسة كقاعدة اساسية ن استخدايمكلبذور. زمني لوقت البذر 

 .معدل نجاح الإنبات زيادةو  Celtis tournefortiiإنبات البذور 

 

 

 




