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'GERMINATION STUDIES ON PISTACIA TEREBINTHUS L.l

A. Shekafandeh and B. Shaybany?

ABSTRACT

The nature of dormancy in seeds of Pistacia terebinthue L. was in-
vestigated. The main treatments consisted of: 1) sulfuric acid as a
control which slightly increased germination percentage in comparison
with the non-treated seeds which had no germination, 2) gibberellic acid
(GA} and ethephon each at 500, 1000 and 2000 ppm, 3) KNO3, MnsSO4 and
Zn504 each at 2000 ppm, and 4) chilling at 4°C for 5, 10, 15 and 20 days.
Among the treatments, GA and ethephon at 500 ppm were most effective and
caused -80 and 69% germination, réspectively. It was shown that hard
seed coat was not the only barrier to germination and the dormancy was
partly due to physiological limitations as well.
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INTRODUCTION

Pistacia terebinthus L. commonly known as "hbeneh", grows
in different types of goils in mountainous regions of Fars,
Baloochestan and Khorasan provinces of Iran. Its character-
istics and properties'are similar to cultivated pistachio,
(P. vera L.), put it is more salt tbleran£ and drought and
disease resistant (2), and can be used as a rootstock for

P, vera L.

Germination controlling mechanisms resulting in different
types of dormancy are important in nature because they con-
tribute to natural survival and to dissemination of species.
For agricultural purposes various treatments such as growth
regulators, sulfuric acid, light and low and alternate tem-
peratures have been uged in breaking various types of seed
dormancy (3, 4, 7, 8, 9, 12).

sulfuric acid scarification speeded germination, and in-
creased the percentage of seeds that germinated. The effec-
tiveness of the treatment was particularly pronounced with
seeds of P. terebinthue, which are notoriously more difficult
to germinate than those of P. atlantica. Scarification for
1% hr resulted in 53% germination about two weeks after
planting at which time none of the untreated seeds had ger-
minated (2). Soaking seed of P. terebinthus in 500 ppm GA
resulted in about two to four times as good germination as
compared with water soaking for the same period (1) .

Seeds of mulga (4dcacia aneura F. J. Muell) germinated
equally well in both dark and light if pre-treated with
boiling water and allowed to gradually cool to room temper-
ature (9). Kao (8) reported that removal of testa from A.
confusa seeds reduced the number of days required for 50%
germination from 10 to 16 days. Seeds of 4. dealbata Link

“ soaked for 24 ht in solutions of 0.2% MnSO,. 0.1% H3BO4 or
'jo.zé.ansod germinated better than seeds soaked in distilled



water (4). Seeds of Acacia eyanophylla Lindl., treated with
concentrated Hy804 for 90 min and germinated at 15°C had
98.5% germination in six days as compared with the 4% of un-
treated check (10).

The nature of dormancy in seeds of myrtle (Myrtus communts
L.) was investigated (7). The highest germination was ob-
tained by treating the seeds with 100% cool sulfuric acid
for 60 min and 80% cool sulfuric acid for 120 min. Hard
seed coat was found to be the principal cause of poor seed
germination. :

Seeds of six grape cultivars showed an increase in per-
centage germination when treated with GA (100, 250, 500,
1000, or 2000 ppm). The rate of germination generally in-
creased with concentration of GA (3). Seeds of the "Antonovka"
apple were stratified at 1°C for 4-14 weeks. Maximum germi-
nation occurred with stratification for 10-14 weeks (12).

Beneh has a very low natural- germination percentage and a
few reports are available on its germination characteristiecs
or on effects of varying environmentai conditions on its seeds.
The present research was conducted to determine the nature
of seed dormancy and to increase the germination percentade

by different treatments.

MATERIALS AND METHODS

Different methods for overcoming dormancy were employed in a
preliminary work. These included mechanical scarification,
soaking in water for 24 and 48 hr followed by mechanical
scarification, treatment with sulfuric acid for 1.5 hr at
room temperature and at 50°C, treating with such inorganic:
salts as ZnS0, and/or MnSOy, and treatment with Gibberellic
acid (GA) and ethephon after treating with concentrated
sulfuric acid. Treated seeds were germinated at tempera-
tures of 5, 10, 15, 20, 25, and 30°C.

In all of the above experiments, germination percentage

was very low except for gcarified, acid treated, and GA
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treated seeds which had germination percentages of 24, 50
and 85, respectively. This suggested involvement of physi-
cal as well as physiological factors in dormancy. To fur-
Eher investigate those points, beneh seeds were obtained
from the local market and seeds with green covers were
separated. All seeds were soaked in concentrated sulfuric
acid for 1.5 hr and then washed in running tap water for
24 hr. Main treatments consisted of 1) acid treatment
alone used as a control 2) GA and ethephon each in con-
centrations of 500, 1000 and 2000 ppm, 3) KNO3, MnSO4 and
ZnS0y4 at 2000 ppm and 4) chilling at 4°C for 5, 1o, 15,
and 20 days. Before germination all treated seeds were
dipped in a 0.1% (w/w) suspension of captan fungicide in
distilled water.

w/w suspension of Captan fungicide in distilled water.

The experiment was a completely randomized design with
three replications, each plot consisting of one petri dish
in which 100 seeds were placed on the top of two sheets of
Whatman No. 1 filter paper. The filter paper was initially
moistened with 0.1% Captan suspension in distilled water,
During the germination period, distilled water was added to
each petri dish as required. Germinated seeds were removed
once every four days for a total period of one month. Seeds
were considered germinated when radicles were clearly visi-
ble.

RESULTS AND DISCUSSION

All pre-sowing treatments showed increased germination per-
centage compared with nontreated seeds except 10 and 20 days
at 4°C, 2000 ppm ethephon, KNO3 and MnSO4 treatments in which
no significant effect on germination was observed (Table 1).
It has been reported that seeds of Acacia dealbata soaked
for 24 hr in 0.2% solution of MnSO, showed an increase in
germination (4). However, we found no promotion of germina-
tion of beneh seeds treated with MnSO,4 (Fig. 1).

Among the treatments GA and ethephon each at 500 ppm were |



Table 1. Effect of pre-sowing treatments on percent seed germination of
Pistactia terebinthus L.

Treatments Total germination at
room temperature (%)

Control 19£gF
GA ppm

500 80a

1000 51b

2000 - 45bed
Ethephon ppm

500 69a

1000 48bc

2000 28ef
Inorganic salts ppm

KNO; 2000 lofg

MnSO, 2000 log

ZnSO, 2000 34cde
Low temperature 4°C

5d 36cde

10 4 32def

15 4 41bcde

20d 29ef

+

All seeds treated with concentrated sulfuric acid as a base treatments.

fMeans followed by the same letters are not significantly different at
5% level of probability, DMRT. _
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Fig. 1. Effect of pre-sowing treatments with inorganic salts on
germination of Pi{stacia terebinthus seeds at room tem-
perature. A) Control B) 2000 ppm MnS0O4 C) 2000 ppm
KNO3 D) 2000 ppm 2ZnSOy4.
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the most effective treatments and caused 80 and 69% germina-
tion, respectively. Increasing the concentrations resulted
in decreased germination percentage (Table 1). Chilling
treatments in general resulted in higher germination percent-
agés than nontreated seeds.

If a hard seed coat was the only cause of dormancy, germi-
nation rate should increase with scarification (7, 8, 10),
but in the case of physiologiéal dofmancy longer time is
necessary to overcome it (1ll, 12). Our results showed that
the germination rate was very low during the. first and sec-
ond weeks of the test, while there was an increase in the
germination rate during the third and fourth weeks.

These results indicate that_beneh seeds have both a hard
seed coét and physiological dormancy. This is also support-
ed by our preliminary results in which seeds not receiving
the acid treatment had germination percentage near zero.
Acid tréatment for scarifying the hard seed coat was not
the only remedy and further treatments with GA or ethéﬁhén
were necessary to improve the germinatipn process. I
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