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Jafar Nabati'", Elahe Boroumand Rezazadeh?, Mohammad ZareMehrjerdi® and Mohammad Kafi*
1, 2, 4. Assistant Professor, Former Ph.D. Student and Professor, Faculty of Agriculture, Ferdowsi University of Mashhad, Iran
3. Assistant Professor, Shirvan Higher Education Complex, Iran
(Received: Apr. 25, 2017 - Accepted: Jul. 20, 2017)

ABSTRACT

Providing light source for plantlet growth in potato tissue culture is expensive. So, an experiment was conducted in
factorial arrangement based on completely randomized block design with nine replications under in vitro and four
replications in greenhouse conditions to study plantlet production under natural light and comparing the
morphological traits of these plantlets with the ones grown under fluorescent light conditions. Treatments consisted
of two potato cultivars of Agria and Savalan and natural and fluorescent light. Results indicated that Savalan plantlets
height was almost the same in both light conditions while a higher plantlet height was found in fluorescent light
conditions in Agria. Root length, stem diameter, leaf area, number of nodes per plantlet, number of branches per
plantlet and plantlet fresh weight was higher in natural light compared to fluorescent in both cultivars. An increase of
23 and 6 percent in leaf area, 2.2 and 22.5 percent in node number per plantlet and 18.9 and 17.2 percent in fresh
weight was found in natural light compared to fluorescent light in Agria and Savalan, respectively. Longer internodes
were observed in fluorescent light. Generally, according to the suitable morphological traits of plantlets grown under
natural light and higher minituber production of these plants in greenhouse, reduction in minituber production costs
could be achieved by using natural instead of fluorescent light in in vitro conditions.
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Figure 1. Temperature changes in greenhouse during potato plantlets growth period in-in'vitro conditions
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Figure 2. Light intensity changes in greenhouse du
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Table 1. Analysis of variance of studied characteristics in potato plantlets under in vitro conditions

Sources of variance

Cultivar Light source Cultivar x Light Error CcVv

df 1 1 1 32

Plantlet height 0.022" 0.013" 0.013" 17.17
Root length 0.015" 0.007" 0.200™ 11.16
Shoot diameter 0.001™ 0.011" 0.954" 5.74
Leaf area 0.001™ 0.078"™ 0.670™ 19.03
Abnormal plantlets 0.408™ 0.408™ 0.408™ 19.43
No. of node per plantlet 0.560™ 0.023" 0.071™ 13.01
Internode length 0.178"™ 0.040" 0.543"™ 16.87
No. of branch per plantlet 0.868"™ 0.001™ 0.868"™ 18.61
Plantlet fresh weight 0.001™ 0.006" 0.400" 20.22
Dry matter percentage 0.938™ 0.358™ 0.629™ 20.56

S sire g g oo, 0 5 ) Jiol mhaw jo o Jxe NS g e o

*, ** ns: Significant at 1 and 5% levels of probability and non-significant, respectively.
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Table 2. Mean of morphological characteristics of plantlets in Agria and Savalan potato cultivars at in vitro condition
undr fluorescent and natural light

Cultivar Light sources

Agria Savalan Fluorescent Natural
Plantlet height (cm) 4.71° 5.41° 5.44° 4.68°
Root length (cm) 6.81° 7.49 6.77° 753
Shoot diameter (mm) 0.893° 1.094° 0.978% 1.009°
Leaf area (cm?) 0.54° 1.45° 0.94 1.05°
Abnormal plantlets (%) 125 9.7% 9.7% 12.5°
No. of node per plantlet 5.41° 5.55°% 5.19° 5.76°
Internode length (cm) 0.941% 1.025% 1.048° 0.917°
No. of Branch per plantlet 1.19° 1.18° 1.00° 1.37°
Plantlet fresh weight (gr) 0.134° 0.277% 0.186" 0.229*
Dry matter percentage 7.05% 6.99° 7.38° 6.67°

B e b gl gime B /00w jo Jled o )0 Cho o gl pleer s > Glls o Sl
Means with the same letter for each row and each treatment are not significantly different in probability level of 0.05%.
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Table 3. Mean of morphological characteristics of

plantlets in Agria and Savalan potato cultivars at in
vitro conditions undr fluorescent and natural light

Light sources

Fluorescent Natural
Traits Agria Savalan Agria Savalan

Plantlet height (cm) 548 541° 395" 541°
Root length (cm) 6.60° 6.93° 7.01* 8.04°

Shoot diameter (mm) 0.88% 1.08% a 1.11°
Leaf area (cm?) 0.47* 141* 061* 150
Abnormal plantlets (%) 9.7 97* 153 970
No. of node per plantlet ~ 5.35® 5.04° 547® 6.05°
Internode length (cm) 1.03* 1.07" "0.86° 0.98"
No. of Branch per plantlet 1.00° 1.00° 1.38% 1.36°
Plantlet fresh weight (gr) 0.12° 0.25° -0.15" 0.30°
Dry matter percentage 7.22° 753 6.88 6.45°

Pl s She e ln Glees ot sl GlacSike

Al o2 b (5l sixe B! /0D las
Means with the same letter for each row and each treatment are not
significantly different in probability level of 0.05%.
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Table 4. Analysis of variance of studied criteria in potato cultivars at harvest time

Sources of variance df Plant hight Leaf area Plant fresh weight Plant dry weight
Cultivar 1 0.001™ 0.059" 0.016 0.313™
Light source 1 0.726™ 0.755"™ 0.808"™ 0.602™
Cultivar x Light 1 0.538"™ 0.149™ 0.150™ 0.161™
Error 12
CcVv 17.72 18.47 19.90 13.85

S sire i€ g a0, 0 5) Jiml mhaw jo o Jixe NS g e

*, ** ns: Significant at 1 and 5% levels of probability and non-significant, respectively.
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Table 5. Means of plant height, leaf area, fresh and dry weight of potato cultivars at harvest time

Treatments Plant hight (cm)  Leaf area (cm?) Plant fresh weight (g) Plant dry weight (g)
Cultivar Agria 54.9° 353.9° 224 2.53°
Savalan 33.8° 168.3° 11.7° 2.16°
Light sources Natural 43.6° 275.3° 17.5% 2.44°
Fluorescent 45.0° 246.9° 16.6° 2.25°

.A})L.\J o~ L L;)L.»G;.u ) Ve IR RN @a...;)d )LM BLIPYL T LS‘)'.' UL"‘"“’“ L_gl.m;éy Gl)lb LSLQU"'{"L"‘
Means with the same letter for each row and each treatment are not significantly different in probability level of 0.05%.
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Table 6. Analysis of variances (probability level) of number of minitubers per plant and in weight groups in potato
cultivars and light conditions at harvest time

Sources of variance df No. of minitubers Number of minitubers in weight groups
per plant <l1g 1-5¢g 5-10g 10-15g > 15g
Cultivar 1 0.014" 0.172™ 0.965™ 0.145™ 0.001” 0.139™
Light source 1 0.040" 0.030" 0.074"™ 0.960™ 1.000™ 0.207™
Cultivar x Light 1 0.792"™ 0.959™ 0.215™ 0.538"™ 0.772™ 0.539™
Error 12
CV 15.32 18.82 17.64 19.71 17.22 18.19

SIS gae pf 500,00 5 ) Jlaiml mlaw jo o e s g
*, ** ns: Significant at 1 and 5% levels of probability and non-significant, respectively.
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Table 7. Number of minitubers per plant and in weight groups in potato cultivars and light.conditions at harvest time

Treatments No. of minitubers Number of minitubers in weight groups
per plant <1g 1-5¢g 5-10g 10-15¢ > 159
Cultivar Agria 3.93° 1.00* 0.98* 0.87¢ 0.30° 0.85°
Savalan 5.50* 0.71° 0.99* 1.44° 1.24° 1.19°
Liaht source Natural 5.34% 1.10° L1217 1.16° 0.77% 1.16°
9 Fluorescent 4.09° 0.61° 0.75° 1.14° 0.77° 0.87°

B, 080 b g ls poe BB o 10 0 mhas j0 Jled 2 0 Chao 2 glp Gl o> )l Gl Sl
Means with the same letter for each row and each and treatment are not significantly different in probability level of 0.05%.
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Table 8. Analysis of variances (probability level) of weight of minitubers per plant and in weight groups in potato
cultivars and light conditions at harvest time

Source of df Minituber weight Weight of minitubers in weight groups

Variances per plant <1g 1-5¢g 5-10g 10-15g > 159
Cultivar 1 0.011" 0.362"™ 0.616™ 0.199™ 0.001” 0.811™
Light source 1 0.571™ 0.099™ 0.287™ 0.980™ 0.916™ 0.744™
Cultivar x Light 1 0.851"™ 0.899™ 0.101™ 0.521™ 0.729™ 0.712™
Error 12
cv 20.32 17.82 16.06 18.36 17.46 18.44

Sl sire i€ g ao,0 0 5) Jizl mhaw jo o pxe NS g e
, ** ns: Significant at 1 and 5% levels of probability and non-significant, respectively.
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Table 9. Weight of minitubers per plant and in weight groups in potato cultivars and light conditions at harvest time

Minituber weight Weight of minitubers in weight groups
Treatrggly per plant ’ <1g 1-&%J g 5-10g g10-9159p > 15¢g
Cultivar Agria 36.10° 0.47° 2.50° 6.68° 3.39° 23.11°
Savalan 53.47% 0.37% 2.82° 10.38% 15.24° 24.72%
Light source Natural 46.47° 052 3.01° 8.57% 9.42° 25.01°
Fluorescent 43.10° 0.32° 2.31° 8.50° 9.20° 22.81°

..\S)bu' )f.:..xs.- L é‘)d@.m s o, N @a...;)\b )LQ.»J BLIPT U Lg‘).'u Qw GLQ‘JZ):’ Lgl)la LSL"’;)'S"L""
Means with the same letter for each row and each and treatment are not significantly different in probability level of 0.05%.
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