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ABSTRACT
The objective of this experiment is to investigate the effect of gibberellin and nutrients on growth and yield of
potatoes. Factorial experiment (4 × 5) within randomized complete block design with three replications was
carried out during two spring seasons (2016 and 2017) on potato plant var. Burren. The experiment for the first
season was conducted in the fields of the Ministry of Agriculture while the season was at the fields of Agriculture
College University of Baghdad. The experiment included foliar application of gibberellin using different
concentrations 0, 50, 100, 200 mg.L-1 and symbolized as GA3(0), GA3(1), GA3(2) and GA3(3), respectively. The
second factor was foliar two nutrients compositions separately where the first one was Disper at concentrations 1
and 2 g.L-1 and symbolized as D1 and D2, respectively while the other was Tecamine flower at concentrations 3
and 6 ml.L-1 and symbolized as T1 and T2, respectively in addition to the control treatment which symbolized as
C0. Results showed that GA3(3)+D2 increased plant height (71.00 and 77.36 cm. plant-1 for the two seasons,
respectively). The highest leaves area during the first season was at GA3(3)+T2 (2,823 m2.plant-1). The highest
concentration of chlorophyll was at GA3(3)+T2 (478.9 and 462.6 mg.100 g -1 for the two seasons, respectively).
The highest number of tubers was obtained in GA3(3)+ D2(13.2 and 9.21 tuber.plants -1 for the two seasons,
respectively). GA3(3)+ T2 gave the highest tuber’s weight during the first season (165.2 g. tuber -1) while the
highest plant yield was in GA3(3)+ D2 which reached 2.328 and 1.293 Kg. plant -1 for the two seasons,
respectively. Therefore spraying with gibberellin or nutrients improved vegetative growth and increase yield of
potato in the spring season for central region of Iraq.
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المستمخص

 ) وفق تصميم القطاعات الكاممة المعشاة5×4(  نفذت تجربة عاممية,تهدف الدراسة الى معرفة تأثير الرش بالجبرلين والمغذيات في نمو وحاصل البطاطا

 عمى صنف البطاطا بورين نفذ الموسم االول في الحقول المكشوفة التابعة الى و ازرة2017  و2016 وبثالث مكررات في الموسم الربيعي خالل السنتين
200 ,100 ,50 ,0  تضمنت التجربة عاممين االول فيها هو الرش بالجبرلين بالتراكيز. جامعة بغداد- الزراعة والموسم الثاني في حقول كمية الزراعة

 والعامل الثاني هو الرش بالمغذين كال عمى انفراد احدهما المحمول.  بالتتابعGA3 (3)  وGA3 (2) ,GA3 )1(,GA3 (0) رمز له
1-

1-

 لتر رمز له.  مل6  و3  والمحمول المغذي االخر التيكامين فالور بتركيزين.D2  وD1 رمز له

1-

 لتر. ممغم

 لتر.  غم2  و1 المغذي الداي سبر وبتركيزين

77.36  و71.00  في اعطاء اعمى ارتفاع بمغGA3(3)+D2  أظهرت النتائج تفوق المعاممة.C0  باالضافة الى المقارنة والتي رمز لهاT2  وT1

) بينما كان اعمى تركيز1-نبات.2 م2.823( GA3(3)+T2 لمموسمين بالتتابع واعمى قيمة لممساحة الورقية في الموسم االول في المعاممة

 أعمى قيمة لعدد الدرنات عند المعاممة.)لمموسمين بالتتابع

1-

 نستنتج من ذلك ان.)لمموسمين بالتتابع

نبات.سم

غم100. ممغم462.6  و478.9 ( GA3(3)+T2 لمكموروفيل في المعاممة

 في الموسم االولGA3(3)+T2  وفي معدل وزن الدرنة فقد تفوقت المعاممة.لمموسمين بالتتابع
1-

1-

1-

نبات. درنة9.21  و13.2  بمغتGA3(3)+D2

نبات. كغم1.293  و2.328(  اعمى حاصلGA3(3)+D2 ) في حين اعطت المعاممة1-درنة. غم165.2(

الرش بالجبرلين او بالمغذيات قد حسن من النمو الخضري وزيادة الحاصل لمبطاطا المزروعة في الربيع ولممنطقة الوسطى من العراق
. انتاجية, مغذيات, جبرلين, الرش الورقي,Solanum tuberosum L :كممات دالة

البحث مستل من اطروحة دكتوراه للباحث االول
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(71.56 cm.plant-1, 81.85 leaf. plant-1, 5.52
shoot. plant-1, 86.52 cm2. plant-1, 48.17 SPAD,
115.40 g. plant-1, 7.77 tuber.plant-1, 116.59
g.tuber-1, 905.90 g.plant-1, respectively).
Several researchers (7, 8, 9 and 18) concluded
that spraying with the nutrient solution on
potato plants resulted in significant increase of
some potato characters. The objective of this
research is to examine the effect of gibberellin
and nutrients on growth and yield of potato
cultivar Burren.
MATERIALS AND METHODS
The experiment was carried out during two
spring seasons (2016 and 2017) on potato
plant var. Burren. The experiment was
performed for the first season at the fields of
the Ministry of Agriculture, Iraq and for the
second season in the fields of the College of
Agriculture - University of Baghdad. The land
was divided to three blocks at 50 and 34 m in
lengths, 60 and 50 cm in widths, and spaced
80 and 60 cm in-between blocks for two
seasons respectively and the distance among
plants was 30 cm. The tubers were planted in
25 Jan. 2016 and 10 Feb. 2017 for two seasons
respectively. The experiment included two
factors where the first was spraying
Gibberellin at concentrations 0, 50, 100, and
200 mg.L-1 symbolized as GA3(0), GA3(2)
and GA3(3) respectively and firstly applied
after emergence (month after planting) and
continued spraying every 15 days for three
time. The second factor was spraying two
nutrients separately, first one named Disper
nutrient (26.30% algae extracts, 8% amino
acids, 4.30%P2O2, 4.80% K2O, 1.71% Zn,
0.27% B, 0.30%Mo) at concentrations 1 and 2
g. L -1 and symbolized as D1 and D2. The
second nutrient named Tigamine Flower (3.8%
N, 12.8% P2O2, 1.3% B, 0.6% Mo and 3.8%
free amino acids) at concentrations 3 and 6 ml.
L-1 and symbolized as T1 and T2 in addition to
control treatment which symbolized as C0.
Each nutrient was applied three times (after
five days of spraying gibberellin). The
experimental design was factorial experiment
with Randomized Complete Block Design
with three replications and eight plants for
each experimental unit. Collected data were
analyzed using Genstat statistical program and
means were compared using least significant
difference (LSD) test at 5% probablity (4). A

INTRODUCTION
Potato (Solanum tuberosum L) is considered
one of the most important vegetable crops in
Iraq in terms of production and nutritional
value, potato came forth among stable food
after wheat, corn, and rice (10). Iraqi’s
farmland cultivated with potato about 6122 ha
with a net production of 162915 ton (24.424
ton.ha-1) in 2015 (11). Gibberellins, one of the
plant hormones are synthesized and produced
within different plant tissues including shoot
and root tips and developed embryos. Their
physiological effects represent in cell division
and elongation in addition to inducing
flowering and fruit set and growth (6). Otroshy
and Struik (23) found that high concentration
of gibberellin (5 mg.L-1) caused a significant
increase in the number of stems.plant-1, plant
height, and means tuber weight while 2.5mg.L1
significantly affect to the number of
tubers.plant-1 when applied to potato plants.
Moreover EL-Helaly (12) found the treatment
of potato tubers before planting with 5 and 7
mg.L-1 of gibberellin for 5 minutes led to
increase in tuber weight, plant height, number
of tubers, and plant yield. On other hand
Geletie (14) used gibberellin with 0, 0.1, 0.2,
and 0.3 mM on potato plants and noticed a
significant increased when applied at 0.2 mM
in plant height (126.40 cm.plant-1) compared
with the control which gave 85.10 cm.plant-1.
In general, plants required nutrients for growth
and development. However, nutrients in the
soil is not always available especially the
micro elements that frequently leached, fixed,
or adsorbed and therefore reduced in
availability for the root system and that is why
spraying can often considered as an alternative
(26). Sahan (25) concluded that spraying with
three types of nutrients compositions referred
as Grow more (equal) at 2.5 g.L-1, Grow more
(high phosphorous) at 2.5 g.L-1, and Sulo
potash at 3 g.L-1 on potato plants led to
significant increase in all parameters
investigated at different developmental stages.
In addition Majeed (20) showed that spraying
with Vitorg on potato plants with 0, 3, 4.5, and
6 ml.L-1 during the spring season caused in a
significant increases for the treatment at 6
ml.L-1 in plant height, number of leaves, leaf
area, chlorophyll content, dry weight, number
of tubers, tuber’s weight, and yield.plant-1
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random sample of five plants from each
experimental unit was collected at the end of
the season to study morphological characters,
such as main stem height (cm.plant-1), number
of main stems (stem.plant-1), number of leaves,
leaves area (m2.plant-1) which was calculated
using the Digimazer program. Chlorophyll
concentration was estimated according to
Goodwin (14), and the percentage of the dry
matter for vegetative growth, number of tubers
(tuber.plant-1), tuber’s weight (g. tuber-1), plant
yield (kg.plant-1) and productivity (ton.ha-1).
RESULT AND DISCUSSION
Effect of gibberellin on vegetative traits
Results in table 1 show significant differences
between the two experimental factors on
vegetative growth characters of potato plant
for both seasons. Spraying potato plants with
gibberellin GA3(3) showed a significant
increase in plant height (66.19 and 71.38
cm.plant-1) for the two seasons respectively in
comparison with GA3 (0) which had the
lowest values (45.42 and 53.21 cm.plant-1 for
the two seasons, respectively). The treatment
GA3(2) significantly increased number of
main stems in the first season (3.76 stem.plant1
) while GA3 (3) increased this trait in the
second season (3.43 stem. plant-1). GA3(3)
also significantly increased number of leaves
in both seasons which reached 108.7 and
130.84 leaves.plant-1 for the two seasons,
respectively, but non-significant difference
was exhibited between GA3(2) and GA3(3) in
the first season. This increase caused by
GA3(3) increased leaf area recording 2.344
and 1.849 m2.plant-1 for both seasons. GA3(3)
application significantly increase total
chlorophyll concentration of the plant reached
455.7 and 429.07 mg.100g-1 for the two
seasons, respectively. These results were in
agreement with the results of other researchers
(2, 3, and 17) on potato plants. The
improvement of vegetative growth traits after
spraying with gibberellin may be due to its
role in increasing cell division and elongation,
or may be to stimulating production of auxin
and increase activation of enzymes responsible
for cell division and elongation (26). On the
other hand, gibberellin may inhibit the
destruction of chlorophyll and delays aging (6)
and therefore increasing plant height and
number of stems and leaves which relatively
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increase the leaf area. Results in Table 3
indicate that GA3(3) significantly increased
dry weight to 24.61 and 21.36 g.plant-1 for the
two seasons, respectively compared with
control GA3(0) which reached 15.67 and
13.01 g.plant-1 for the two seasons,
respectively. It can be concluded that the
physiological effects of gibberellin on plant
growth and its role in photosynthesis and
activation of other functions of plant cell parts
which increase both cell division and cell
elongation (6) while the increasing of plant
height, number of stems, number of leaves and
leaf area (Table 1) led to increase dry weight
of the plants all.
Effect of nutrients on vegetative traits
Nutrients showed a significant effect on plant
height, D2 was superior compared with the
other treatments, it gave 58.33 cm.plant-1 for
the first season compared with the other
treatments and control reached 51.58cm.plant-1
while T1 was superior compared with control
in the second season in the terms of increasing
plant height (64.02 and 56.71 cm.plant-1
respectively). The treatments D2 and T2
significantly increased number of stems when
compared to control (3.75, 3.33 and 2.12
stem.plant-1, respectively) for the first season
and (2.97, 3.03 and 2.44 stem.plant-1,
respectively) for the second season. D2 during
the first season and T2 on the second were
significantly superior in number of leaves
(111.36
and
110.46
leaves.plant-1,
respectively), while control produced (88.48
and 92.52 leaves.plants-1 for the two seasons,
respectively). This caused a significant
increase in leaf area which reached the highest
value in the first season 1.808 m2.plant by T2
treatment and in the second season reached
1.273 m2.plant-1 by T1 treatment compared to
control which amounted 1.3 56 and 0.871
m2.plant-1, respectively. The concentration of
chlorophyll significantly increased by T2
(417.5 and 331.52 mg.100g-1 for the two
seasons, respectively), compared with control
(387.8 and 277.93 mg.100 g -1 for the two
seasons, respectively). Increased growth by
nutrient may be due to its effectiveness in
plant processing of essential nutrients during
plant growth particularly when applied to meet
plant’s demand (19). In addition, nutrients play
a major role especially those contains amino
281
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acids in their formulations that contribute in
the metabolic processes and energy production
and synthesis of protein within plant tissues
(24). Increased leaf content of chlorophyll due
to nutrient spraying can be attributed to
nutrient
harboring
growth-promoting
substances and nutrients that promote
vegetative growth and thus increase
chlorophyll in leaves (22). In addition,
spraying potato plant with nutrients resulted in
a significant increase in dry weight of the plant
(table 3) which recorded the highest value
when spraying with T2 (20.61 and 18.54
g.plant-1for the two seasons, respectively)
compared with the lowest value in control
(16.76 and 15.74 g.plant-1 for the two seasons,
respectively). Plant dry mass is the final result
of plant growth rate which includes many
physiological processes that effect plant
height, number of stems, leaves and vegetative
dry matter which considered the most
important indicators of growth status (13).
Effect of interaction on vegetative traits
Results in Table 2 indicate a significant effects
of interaction between the gibberellin and
nutrients in vegetative growth traits. The
highest plant height value at GA3(3)+D2 was
71.00 and 77.36 cm.plant-1 for the two
seasons, respectively while GA3(0)+C0 has
the lowest value of 40.50 and 50.31 cm.plant-1
for the two seasons, respectively. During the
second season, GA3(3)+D2 had 4.08
stem.plant-1 compared to GA3(0)+C0, where it
had 2 and 2.2 stem.plant-1 for the two seasons,
respectively. The highest number of leaves
was found in the first season at GA3(3)+D2
(123.8 leaf.plant-1) and in the second season at
GA3(3)+T2 (157.55 leaf.plant-1) while control
plants gave 83.2 and 78.4 leaf.plant-1 for the
two seasons, respectively. The values of plant
leaf area in the interaction varied between the
highest values which was found in the first
season by GA3(3)+T2 (2,823 m2.plant-1) and
in the second season by GA3 (3) + T1 (2.192
m2. Plant-1) where the lowest value found in
control plants of the first season which was
(1.052 m2.plant-1) and in the second season by
GA3(0)+D1 (0.455 m2.plant-1). Nevertheless,
the highest concentration of chlorophyll was
found when using GA3(3)+T2 (478.9 and
462.6 mg.100 g-1 for the two seasons,
respectively), which significantly differed
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from all interactions for both seasons. The
lowest value was observed in the first season
by GA3(0)+D1 (350.1 mg.100 g-1) and in the
second season by GA3(0)+C0 (226.56 mg.100
g-1). The interaction between gibberellin and
nutrients in dry weight of plants, the results in
(Table 4) produced the highest values in the
first season by GA3(3)+D2, GA3(3)+T2 and
GA3(3)+T1, with no significant differences
between them (26.3, 26.77 and 26.03 g.plant-1,
respectively) while in the second season
found in GA3(3)+T2 and GA3(3)+T1 (22.37
and 22.12 g.plant-1 respectively) compared to
GA3(0)+CO which has the lowest value of
dry weight in plant (14.16 and 10.45 g.plant-1
for the two seasons respectively).
Effect of gibberellin on yield and its
component traits
Results in Table 3 show that productivity,
plant yield, and yield components were
significantly affected by gibberellin in both
seasons. Spraying GA3(3) led to significant
increase in number of tubers (13.39 and 8.35
tuber.plant-1), tuber’s weight (146.1 and
127.82 g.tuber-1), plant yield (1.962 and 1.071
kg.plant-1), and in productivity (93.452 and
51.054 ton.ha-1) for the two seasons,
respectively when compared with control
which recorded the lowest value of these
previously mentioned indicators of 10.44 and
5.78 tuber.plant-1, 101.2 and 106.38 g.tuber-1,
1.068 and 0.614 kg.plant-1, and 50.326 and
29.283 ton.ha-1 for the two seasons,
respectively. These results similar with results
of other researchers (2, 3 and 12). The
phenotypic increased in these characters as
affected by gibberellin mostly due to an
increase in all the growth traits (Table1) that
indirectly increased carbohydrates synthesis in
the leaves, afterwards, transferred to tubers.
This process increases tuber’s number as well
as weight which caused positively increasing
productivity in unit area. Yield is the final
outcome of its components which associated
with numerous plant physiological and
biochemical processes that occur within the
tissues during many plant growth stages.
Effect of nutrients on yield and its
component traits : Results in Table 3 show
that yield and its components were
significantly affected by nutrients in both
seasons. D2 produced the highest number of
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tubers in the first season (12.28 tuber.plant-1)
while T2 and D2 gave the highest value in the
second season with no significant differences
between them (7.36 and 7.02 tuber.plant-1,
respectively), when compared to control which
gave the lowest value of 11.22 and 6.44
tuber.plant-1 for the two seasons, respectively.
Tuber’s weight was highest during the first
season when spraying with D2, T2 and T1,
with no significant differences observed
between them (127.6, 125.9 and 121.4 g.tuber1
, respectively) and in the second season when
spraying with D2 which was 120.78 g.tuber-1
while the lowest value of tuber weight was
found in control treatment (C0) reached 116.1
and 113.97 g.tuber-1 for the two seasons,
respectively. These results were reflected on
plant yield where the highest values were
found in the first season at D2 which reached
1.594 kg.plant-1 , while in the second season
were (0.891 and 0.87 kg.plant-1, respectively)
for both D2 and T2 with no significantly
differences between them, while the value of
yield significantly decreased in control (C0)
which reached in the first season to 1.311
kg.plant-1 and to 0.738 kg.plant-1 on the second
season. These results in accordance with other
researchers (1, 5, 16 and 21) when they
sprayed different nutrients on potato plant.
Nutrient factor improved the vegetative
growth of potato plants as it increases height,
number of stems and number of leaves (Table
1) which were reflected in increasing
assimilates synthesized in leaves and
transferred to tubers. This increase in number
of tuber and weight will positively increase
yield. These increases in vegetative growth
may be due to the fact that nutrients had
supplied plants with crucial substances that
participate in the biological processes within
the plant such as photosynthesis, and
synthesizing nucleic acids that are necessary
for cell division (26).
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Effect of interaction on yield and its
component traits
Results in Table 4 indicate a significant
increase of interaction between gibberellin and
nutrients in yield and its components. The
highest number of tubers was at GA3(3)+D2
which gave 13.2 and 9.21 tuber.plant-1 for the
two seasons, respectively, while number of
tubers reached up to 9 tuber.plant-1 during the
first season at GA3(1)+C0 and to 5.31
tuber.plant-1 for the second season in control
plants. As for the weight of the tubers, the
results indicated that GA3(3)+D2 and
GA3(3)+T2 were significantly highest than
other interactions in the first season (165.2 and
155.5 g.tuber-1 respectively), and in the second
season at GA3(3)+D2 (140.4 g.tuber-1) in
comparison with control (GA3(0)+C0) in
which weight of the tuber reached to 99.2 and
105.37 g.tuber-1 for the two seasons,
respectively. These increases caused an
increase in yield of plant. The highest values
of plant yield was at GA3(3)+D2 (2.328 and
1.293 kg.plant-1 for the two seasons,
respectively while the control gave the lowest
values (1.011 and 0.055 kg.plant-1 for the two
seasons, respectively. In conclusion, response
of potato plant var. Burren to spraying with
gibberellin or nutrients Disper and Tigamine
flower improved traits of vegetative growth
reflected in increasing yield and productivity
in the spring season for central region of Iraq.
Therefore, we recommend spraying with
gibberellin at 200 mg.l-1 and Disper at 2 g.l-1
or Tigamine flower at 6 ml.l-1 for more than
one time during potato growing season to
increase production.
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Table 1. Effect of gibberellin and nutrients on vegetative growth characteristics of potato plant var.
Burren grown in spring season 2016 (values up) and 2017 (values down).
Vegetative Growth
Characteristics→
Gibberellin / mg.l-1
GA3 (0)
GA3 (1)
GA3 (2)
GA3 (3)
L.S.D. (0.05)
Nutrients
Control (C0)
Disper (D1)
Disper (D2)
Tigamine flower(T1)
Tigamine flower(T2)
L.S.D. (0.05)

Height of
main stem
(cm)
34.31
42.12
42.01
47.43
44.13
52.37
55.28
62.27
1.01
2.84
42.47
45.62
43.07
48.26
47.22
51.33
42.20
53.01
44.20
52.32
1.14
1.27

No. of stem
(stem.plant-1)

No. of leaves
(leaf.plant-1)

Leaves area
(M2.plant-1)

1.50
1.21
1.71
1.46
2.65
1.63
1.77
2.32
0.27
0.10

82.02
70.42
86.38
76.46
207.41
200.12
207.60
220.73
1.00
1.23

2.065
0.527
2.220
0.721
2.570
2.082
1.233
2.738
0.071
0.027

Conc. Of
chlorophyll
(mg.100g-1)
246.20
130.13
277.20
156.68
321.40
188.31
344.60
318.06
6.32
2.72

1.21
1.33
1.81
1.41
2.64
1.86
1.84
1.76
2.22
2.02
0.32
0.11

77.37
81.41
88.17
84.21
222.25
202.50
202.20
88.10
203.61
220.35
1.12
1.30

2.245
0.762
2.472
0.860
2.522
2.258
2.548
2.162
2.707
2.105
0.081
0.031

276.70
166.82
285.20
204.23
302.60
208.57
322.50
212.27
326.40
222.41
7.20
3.15

Table 2. Effect of interaction between gibberellin and nutrients in vegetative growth characteristics of
potato plant Var. Burren grown in spring seasons 2016 (values up) and 2017 (values down).
vegetative growth
characteristics→
Interaction↓
GA3 (0) +C0
GA3 (1) +C0
GA3 (2) +C0
GA3 (3) + C0
GA3 (0) + D1
GA3 (1) +D1
GA3 (2)+D1
GA3 (3) +D1
GA3 (0) + D2
GA3 (1) + D2
GA3 (2) +D2
GA3 (3) +D2
GA3 (0) +T1
GA3 (1) + T1
GA3 (2) + T1
GA3 (3) +T 1
GA3 (0) +T2
GA3 (1) +T2
GA3 (2) + T2
GA3 (3) + T2
L.S.D
0.05

Height of main
stem
(cm)
30.40
40.22
40.30
43.25
40.20
47.52
54.20
52.65
31.20
42.30
40.70
45.22
44.10
48.21
57.00
56.71
38.50
42.40
41.30
46.32
50.20
52.34
62.00
66.25
35.20
43.22
40.40
55.50
42.30
51.63
52.00
61.51
37.30
43.61
42.00
47.10
46.10
54.36
52.70
64.21
2.02
1.95

No. of stem
(stem.plant-1)

No. of leaves
(leaf.plant-1)

Leaves area
(M2.plant-1)

1.00
1.10
1.10
1.25
1.10
1.40
1.20
1.60
1.20
1.20
1.50
1.30
3.20
1.50
1.60
1.70
2.20
1.22
3.00
1.75
3.20
1.70
2.30
3.07
1.30
1.40
1.20
1.42
3.20
1.70
2.00
2.56
2.00
1.40
2.00
1.60
3.10
2.00
2.20
2.81
0.75
0.34

72.10
67.30
77.50
73.50
80.80
80.20
82.12
225.70
80.50
70.31
202.34
74.82
220.20
82.61
81.66
210.30
84.42
67.81
220.50
76.53
224.40
200.72
212.70
228.02
82.20
72.21
80.10
77.26
221.30
205.80
226.20
210.30
81.30
72.60
83.50
82.18
222.40
208.22
227.30
246.44
3.36
3.70

2.041
0.602
2.215
0.412
2.562
0.847
2.465
2.201
2.051
0.344
2.222
0.623
2.681
2.017
1.233
2.575
2.056
0.620
2.233
0.754
2.552
2.073
1.541
1.000
2.213
0.534
2.581
2.270
2.385
2.067
1.213
1.281
2.066
0.448
2.443
0.770
2.666
2.228
1.712
1.056
0.273
0.074
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Conc. Of
chlorophyll
(mg.100g-1)
232.20
115.45
266.20
117.62
280.20
164.67
330.50
270.47
240.20
128.34
268.30
153.80
321.60
186.20
331.70
328.20
250.20
125.84
270.00
162.81
322.70
175.57
350.40
332.28
250.00
143.00
325.20
186.46
323.30
183.04
344.40
328.80
261.1
133.13
276.30
164.72
322.40
232.30
367.80
351.50
25.52
7.41
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Table 3. Effect of gibberellin and nutrients on dry weight and yield traits of potato plant var.
Burren grown in spring season 2016 (values up) and 2017 (values down)
Traits studied→
Gibberellin
GA3 (0)
GA3 (1)
GA3 (2)
GA3 (3)
L.S.D. (0.05)
Nutrients
Control(C0)
Disper (D1)
Disper (D2)
Tigamine flower(T1)
Tigamine flower(T2)
L.S.D. (0.05)

Dry weight
(g.plant-1)

No. of tuber
(tuber.plant-1)

Weight of tuber
(g.tuber-1)

Yield of plant
(kg.plant-1)

24.56
22.02
26.22
24.76
28.07
27.73
13.52
12.25
0.75
0.55

20.33
4.67
22.00
5.46
21.24
6.24
22.28
7.24
0.26
0.25

202.10
205.27
224.50
221.66
213.00
228.40
235.20
216.71
7.12
1.53

2.057
0.523
2.158
0.632
2.422
0.744
2.851
2.062
0.020
0.012

25.65
24.63
27.55
25.24
28.81
26.63
28.76
26.87
10.52
27.43
0.86
0.62

22.11
5.33
22.47
5.64
21.17
6.15
21.00
6.01
22.78
6.25
0.28
0.27

225.20
222.86
226.50
224.52
216.50
210.67
212.30
224.62
214.80
225.86
8.10
1.84

2.222
0.627
2.262
0.675
2.483
0.782
2.362
0.725
2.425
0.760
0.021
0.015

Table 4. Effect of interaction between gibberellin and nutrients on dry weight and yield traits of potato
plant var. Burren grown in spring season 2016 (values up) and 2017 (values down)
Traits studied→
Interaction↓
GA3 (0) +C0
GA3 (1) +C0
GA3 (2) +C0
GA3 (3) + C0
GA3 (0) + D1
GA3 (1) +D1
GA3 (2)+D1
GA3 (3) +D1
GA3 (0) + D2
GA3 (1) + D2
GA3 (2) +D2
GA3 (3) +D2
GA3 (0) +T1
GA3 (1) + T1
GA3 (2) + T1
GA3 (3) +T 1
GA3 (0) +T2
GA3 (1) +T2
GA3 (2) + T2
GA3 (3) + T2
L.S.D
0.05

Dry weight
(g.plant-1)
23.25
20.34
23.81
24.28
26.71
26.00
10.22
10.22
25.27
22.21
26.20
24.75
27.27
26.73
12.27
10.30
25.17
22.67
26.32
24.88
28.07
28.88
15.81
12.50
24.21
23.00
27.12
25.02
28.82
28.68
15.02
11.21
25.30
24.40
27.77
25.20
10.30
10.00
15.66
11.26
2.83
2.36

No. of tuber
(tuber.plant-1)

Weight of tuber
(g.tuber-1)

Yield of plant
(kg.plant-1)

20.10
4.22
8.00
5.22
20.20
5.32
21.00
6.60
20.20
4.32
8.10
5.60
22.30
6.03
21.20
6.76
20.40
5.00
8.20
5.62
22.80
6.20
22.10
8.12
20.20
5.07
8.20
5.40
22.40
6.30
21.40
7.22
20.40
5.20
8.30
5.52
22.70
6.72
21.60
6.80
0.27
0.26

88.10
204.26
221.40
220.26
210.40
225.62
221.10
212.30
200.50
206.36
221.30
221.26
211.30
227.30
224.20
213.20
201.50
206.47
227.80
223.62
212.50
210.32
254.1
230.30
202.20
205.00
225.70
224.50
214.20
210.62
231.30
210.50
201.40
204.40
226.40
220.66
217.20
212.10
244.40
220.32
27.28
4.82

2.022
0.044
2.274
0.587
2.268
0.637
2.558
0.840
2.038
0.472
2.108
0.641
2.403
0.722
2.618
0.867
2.065
0.534
2.244
0.662
2.527
0.744
1.217
2.182
2.062
0.533
2.173
0.640
2.523
0.782
2.812
0.867
2.220
0.532
2.224
0.623
2.430
0.835
1.252
2.250
0.013
0.041
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