Journal of Horticultural Science
Vol. 31, No. 4, Winter 2018, P. 683-693
ISSN: 2008 - 4730

i

(8329185 @aluo 5 pole) Sl pole 4y pls
SAY-5AY . p ATAS ybuano oF o5l T ul>
YeoA - FYY.:LLS

0503 Bl 55 (G SaazmalS Al 5 wbdcsu; p s e mls I )

4.“?:15. /Jé °J'"°J".’.J -gﬁﬁbijkjw&“*

L. A R Y (. . # (. .
@SM_6°KJG"CJ|J doses — 0313l g g agdl =7 S A
YRR/ 0/ + Bl 5 b

2SS

Py aied 90 balpd )3 (rejm SaalS Wy sl (55l Gpae Jal Gl )3 it ()98 lis | oslatul adllas ()l Ban
IS5 ey 5 aded 0193 Ll 5o 1S5 (b b (ol MelST )b asly s JopsiS16 Gilojl 51 oozl b adlllas g SIS )3 005y 455
b (s 595 5 3008 =l o5 5 el (508) y99 i slacieo 5 (YIsho 5 4 ST) (pmjias pB)) Jolis (o0 3590 Jolge s plol S 5o
b b aded (90 lalpd )3 el el Il cage jo)8 il 4S8l (LS s gy i gld 95 g )95 0uilS @bl sadgd I sl
Oy 9 )8 il )3 AalS 53 0)5 Sl pieS 33)S g Akl (190 bl 3 1) S e (S g (il )5 A jo)B g e
gLyl 31 aikigh 4y s ST 08, 090 (ol 5 50,8 il s Logiyo i a0, 80ke alold (e g (s 5 ol s o 53 05 i
48 ol s GO )y | Jols gl 2,5 A5 L ST 4 Cad gy S e ) Ylsls o8 505 B 3l g Jlo)55 0 (gt 5
sloazalS ) 0ae ) (g bl Cublts (g1 0 30, a6l WIS & sl U3 (69 i slacid o ] S (s0d) byl
2o bcwlio (6)95 gt st Slgioe y 018 gblo ladg jloslitul (S jobods 29 ajlesi ol 5 a8 3o )8 il > 4Bl 43
WS g Add (99,3 bl b )3 Ciuoygld )93 b <oy LB olbaoalS (g5l Bpae )

090 )5 g Canl 03)5 Ly (03b5 ()5 ptuS byl (55)9liS )
Jelse 5l le lalss adg o (ool S8 lals ains
1S o 0558 e 55 el b lass iS5 g YU canglia s lon
\y

S Jolgs 3L il (93 bulyd o LS iS5
035 410593 5 (slojug Csonl jl lnaswalS wdy jo Led 4 o8 Aile
2P &y )50 Slegudge (nySamly Sl (S g bulyd 9 (VA)
CdsS 5 CpaS (V) adloo 0 S (slalame ) (gy9lis
V) 03,5 Wl lalS wlidecn, oAb cjiwgd ) g YA 9
oLS ol Ol 5 cile 5 Jhe glapite 1 (S g (VA g
03) x5l e

OeLS 155 )3 wre Jelse Sl al 5 50,8 5 oS sl o L]
3y g oo pralS |y J5gSgmn b sk ol 595 (VF) A
J55S om b b 008 y9 hlie p3 9 LS oo sl ) 0395
aad ) piomen (V) LB o drwg |y Sy o g 03,5 Sl
(59) 5 o 9 b oo LS 4 0l €l (gunlgd aLllS

iyl )55 o Vgl 925 b STz gl s Wojlg

LYRUFY

95w B (LSt Glais)bon (e )3 (dnejnes

3y Sdos dad bl cgo pol cpl 45733 )13 (cwg g g (el
ol 005 e (TA) 395 e Jlss ol 4 0390l olis )3 Jgacs
Lol ol (2lsS (64 slaoas 5l edlatnl o gylows b oj,le (ol
disy o Jolse 5l (ole g wllo ydy 5l oolatwl a8 Cowl o 3)51).3
o caiS U awlio p Jpame gdopn Ve JBls (ilibl el
slagls) 4 85 Cul SlalS dox I inojuw 33,50 (Jgore
Ay g (63l 5 00l Gl ped 4 il cuis calise
jlecblis g )00 oa i8S a g pLS)) ,asS gl oy oy Sy
il et by, 3l edlisol 090l (A 5 F) 23l oo o] mudlip )3

e (gw3,8 oL (LS pole uSimgy jbabiul -
(Email: jafarnabati @ferdowsi.um.ac.ir :Jgume osiu ¢ —#)
e owgdyd oSl «(g5ygliS 0aSLisly dliwl 5 csly; 5,85 —F 4 ¥
losed Jo Sbjgel gatme Yool ¥
DOI: 10.22067/jhorts4.v31i4.57458


mailto:jafarnabati@ferdowsi.um.ac.ir
http://dx.doi.org/10.22067/jhorts4.v31i4.57458

\Yas ULMAM) A d o)Lo.i.‘a ARIEYES ‘(63,3L;5 @Lua 9 p,lc) svl...cb .a,lc A gl FAY

Aded 90 il ) (e gladomalS Al cilize (59
il Ol g LS Lalyd ) lasalS cpless sy Wy
UinlS g laiads 455 0niiS ablis (sladgyd b ol (glncaod

A5 plsl Adgs sloay o g (550l B jae

W yg; 9 dlge

Ml b asly ;o JoysSe pinlofl ot g, ool
15 55 ez 5 bl S oS iploj] 3 S5 L b ol
3y9— Joslos o Ll sadio ) LSy ydy ool <88 s
ladib o (Yl 5 L ST) (omjams o) 3l S)le )y
Seoo el g 5o )8 = ol (oS 5 e ol o8 b ol (g5 il
Olyisd) S gl jg8 g i y95 0uilS bl (saagd i edlatul |
Lacinb den (dlp (alidy) 0)93 Job 365 9 )99 b aidg: (aald
Celo VP g 4l mpe yio p JgegySen Vo i @) 09 LSy
Jolod adgl (LS Sy ((So)5 celw i g (2L,
S35 g 00 dmgdy 3l (glaind (4900 oyl sloazals
bz b cutS laoee 003)5 4d Qo] =588 (555 50 adlate
(PH) admol b BT asyd /¥ o)l 2o )3 aws (g9l> (VY) MS
WA CedS (gloy S ST dSged oy G By L )3 09 O/A
eoasd 555 6y95 balid 53 () 59y VY 5l gy reals
zs—o9 Ly Laser Jet M122nf MFP sl bwgs g g, Lawro
idley 5 3l eola ol Ly Gy o 0D (555 g uai Yo - dpI
Jsdo cdmlS $Lis) o amb s (sloazalS slas IMVVL.27
5 ol 2515 31 dmo,Solie Jgbo g 0, oliass ctblus Jlab ey
Ladowals il dae dw sl i s a5l o gl Sy o
b slazals (S5 g w solatwl Sis ool Joyd pus (gl
Ml b plaaee 3 g Jite 5B 4y jles ja jl ool
slad =als 1b) 0)50 Job ;3 00,5 cuiS o il YOXYOXYF-
23 ge Nacd 45 (V) wlSgn olAe ol b (dnjicas
A5 bl dve o lil 4 il e Ver e oo b g )L i o
SS9pd 5 Llé (HoS04) S jgilgusnl bawg Joloro 4yl
wdsts o PH S_aS Ly 015 4> 45 Voo +/) (NQOH) yes
A VALY o YFEY gy 4 aOldS b 5 jgy slod w08
(1) 392 008 ulals 80)3 ¥ 394> 53 (quud Cuagho 9 31,5 s

A8y Jad bl 3 g olo dw b Iy adllaesyge lalS
oo 223 9 )5 (3jg S g gy )] (S g 005 Cubly
V=0 (S 5l 1S (S 0955 iy > Wodd i ()9 g A Sis
Loosss) (g 9 dsd JS ju 9 )5 V0 5l Gl 9 V=10 0-Y
A5 g S0

5 31 Minitab 16 l3-5la 5 31 odlitul Ly talejl (slaodls

5 SlSjs) Colin S al;y ol (GGolg b g olS wlibesw,
3l yid oLS Wy padais 33 5 (VY 5 V) 034 350 dBluw adol A,
(O¥)

2 833k izl 3ol ) culio j95 (el Jgane gbey
Soysipme sladiyin odas isy g 0dg ol J S slalese
(Ao yd #0) Aty xS (695 4 booye (0303 5y 50 Sl
sl gl lacae sy slagbl 3 logas (F) 15L e
g diold joi cpl g o odlatwl calisee Y guase (g3L3jl5
sl Ll (g ond Joli |y (el ¥0--Y0+) logse Jsb
OA) 3l e oS 28y el (il Sl Sl (39 x9 08
yol opl aS awsly oYU (655 CBpne Cpiomed Caimysld slawY
(V) 29-biee sy Jomamme cad Gl cage culid
kS LS a5 YL WS L 5 o 3 & 5l ool
Al o g g oSl a0 Sty |y (8L i SlaecialS
S ol o yodke 5l L;{“ Lol &9 o Dby Jslas & 0 Iy
695 @le sicdy | (LEDS) g5 0aiiS abl slasgys liwly ppon
Aoy asded gy bulyd o Yol 5ed 5 1) o iRl
S (5555 B e g ye A (69l (pl Coje () Wloads
L aslio o i y oo Job ao)d ¥ U (o550l anja ials)
oS bl ) conl Sy yine 355 5 098 Sl b
slailE 48 (slogus 5 Cuysld slacweY My lacwY -yl
B (VY) ail o s G jls b 85k cliiid | cow
eSS s Byaas Jdo 4 o5 0aiS ablu gladgs jl ladsw
soe Jrb 5 s sl ookl ggn Joo 5SS oil
ledgd (V) e, S odlai ) Ciwwysls slacwY (slody i
Fiowgi gl colio (6)55 gie S plgis s g oS blu
039 oS imgfy 48T 390 (s5twgd Clllas (izxen g lalS
&S 89y y9 oS bl dgd yg5 el S S1(VY) cun
VF 4S b lis (Fragaria ananassa) (S5,8ce5 50 babd,
Jb @inds 43l 5 @iy yio )3 Jgo 95ue Vor 3 (oLl sl
sl 9 (egls £¥4) ja )8 590 048 bl sadgd b (s jituwgid
295 il ml 5 ol GlalS A8y sl (oo )53 (2053 YOO)
V) w300 a3l 35 1y ol yaumg: S pens

Lo 3 1y oS iS5 lSel s (9, S Al o) e
Lol )l olpad &y 5 (SMS (gobaidl xilio g Cunl 03,8 w2l )3 oligS
YL (lislejl bl 53 aalS Wl g il cuiS glaas o
Laaswls wlidcsy) 9 48) » )9 fla gl Sk jl.cwl
wlio 1 gy G b adlllas gl oV +) A (593 Laslps 5

1- Light emitting diodes
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Table 1- Effect of different potato cultivars and sources of light on plantlet characteristics at in vitro condition

LI Light sources (5,4 gsle Cultivar o3,
Traits Sl 9l Sl o8- 8 <! oYl LSt
Fluorescent White Blue-Red Red Blue Savalan Agria
Ggy gla)|
Plant Height 7.040%° 6.340% 5.100% 8.990° 4.800¢ 5.410° 7.500°
(cm)
adyy Job
Root length 7.420° 8.380™  10.410° 8.760° 8.210 8.450° 8.830°
(cm)
48l lad
Stem diameter 0.092° 0.091° 0.090° 0.080° 0.090° 0.090° 0.091°
(mm)
S g
Leaf area 0.462° 0.612° 0.571° 0.102° 0.458° 0.540° 0.337°
(cm.plant)
b glbazalS
Abnormal seedling 4170 4170 5.210° 4170 14.580° 10.000°  2.920°
(%)
axalS )3 05 sl ab a ab c b b a
5.630 5.800 5.250 4.210 5.090 4.890 5.520
Nod number
pals 2 sl s 1.000° 1.010° 1.020° 1.030°  1.140° 1.020*  1.060%
Branch number
0,5ke dlols
Nod distance 1.240° 1.090™ 0.960° 2.140° 0.930° 1.140° 1.400°
(cm)
azelS 5 s
Fresh weight 0.111° 0.160°% 0.133%® 0.162° 0.129%® 0.149% 0.129°
(g.plant™)
Sis odle duoyd
Dry matter 3.500% 2.620% 3.850° 2.760% 2.540° 3.000% 3.100%
(%)

35,15 (g b e M) dop> gty Jloss] gdaws )3 LSD (yg03 (ol p3 oy p3 ailiie By > (sl (gla nSSle™
*Means with similar letters in each treatment are not significantly different (P<0.05) based on LSD test
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Figure 1- Leaf area in potato cultivars under different sources of light in in vitro condition
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Table 2- Means of plant height, leaf area, fresh and dry weight in potato cultivars at harvest time

L Light sources (5,4 gsle Cultivar o3,
Traits S5l S el )8 <! oYl LS
Fluorescent White Blue-Red Red Blue Savalan Agria
43'93 8@)‘
Plant Height 27.19% 2424> 3460  2361°  31.23° 26.95°  29.39°
(cm)
Leaf area 524.63° 455.00°  566.21°  387.20°  529.48° 482.61°  502.00°
(cm™.plant)
Ny ¥ 09
Fresh weight 19.81% 17.46%® 21.68° 14.66° 20.34%® 20.68° 16.90°
(g-plant™)
Wy SS o
Dry weight 1.88% 1.70% 2.142 1.41° 1.75% 2.11° 1.44°
(g.plant™)

B85 ()b gime BBl y> gy Jlein] gaws j3 LSD (9051 olol 2 sy 55 aliia Gy > (sl (sl Sileo™
*Means with similar letters in each treatment are not significantly different (P<0.05) based on LSD test
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Table 3- Means of Number of minituber in different groups weight in potato cultivars at harvest time
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Figure 2- Number of minituber per plant in potato cultivars under different source of light
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Figure 3- Minituber weight per plant in potato cultivars under different source of light
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Introduction: Conventional seed programmes take more than 10 years and diseases during each round of
field multiplication become increasingly common and especially those transmitted through seed tubers. In
contrast, the production of large volume of propagation material in protected environments requires only a few
additional years of traditional seed multiplication in the field to produce the desired seed with an improved
health status. This is useful especially in countries where there are no vector-free production areas for producing
high quality potato seed tubers. In the last few decades, alternative seed production programmers have been
developed in which the first multiplication steps are speeded up using in vitro plantlets, microtubers or
minitubers. In the area of controlled environment agriculture (CEA), one of the most commonly discussed topics
is lighting. The lighting system is generally the most expensive component of a controlled environment
agriculture facility in terms of upfront costs as well as ongoing expenses (electricity use as well as replacement
lamps). Naturally, advances in lighting technology are of great interest to the controlled environment agriculture
community for these very reasons. Light emitting diodes (LEDs) are the most recent lighting technology to enter
the controlled environment agriculture arena and have great potential to improve performance and reduce the
overall cost of controlled environment lighting. Growth and morphogenetic effects of light (quality, intensity,
and duration) and phytohormones are well documented, but their modes of action and mutual interactions are far
from clear. One of the important questions is whether at least some of the morphogenetic effects of light are
mediated by changes in phytohormone levels. This experiment was conducted in order to study the effect of
different light sources on morphology and growth of potato plantlets under in-vitro conditions and their effect on
minituber production in greenhouse to decrease energy consumption and production costs.

Materials and Methods: A factorial experiment was conducted based on completely randomized design
with six replications under in-vitro conditions and four replications in greenhouse. Factors were consisted of
cultivars (cv. Agria and Savalan) and light sources (LEDs emitting red, blue, white, combination of red and blue
and also tubular fluorescent lamps as control). The experiment was carried out at the tissue culture laboratory of
Yeka Seed Technology of Iran. Disease-free potato in vitro plantlets of Agria and Savalan cultivars were derived
from the potato germplasm bank of Agricultural Biotechnology Research Institute of Iran. The plantlets were
propagated using single-node cutting. Eight explants were cultured in sterilized culture vessels containing 30 ml
of MS and pH was set to 5.8 before adding agar and autoclaving. Culture vessel were closed with polycarbonate
caps and sealed with household plastic foil and were placed in a growth chamber at 24 °C and 16 h photoperiod
for 4 weeks.

Results and Discussion: Results indicated that red spectrum caused an increase in plantlet height and Agria
had a higher plantlet height under in-vitro conditions. Root length was higher in red-blue combination and no
difference was observed between cultivars under in-vitro condition. The highest and lowest leaf area was
obtained in white and red spectrum, respectively. Also, Savalan showed a higher leaf area in comparison with
Agria. The lowest node number in plantlets was observed in red spectrum and the highest in white. The highest
and lowest internode length was related to red and blue spectrum, respectively. Fluorescent light was resulted in
the lowest plantlet fresh weight and no significant difference was observed among other treatments according to
this parameter. Stem diameter and number of branches was not affected by different lights. Results of
greenhouse study indicated that light conditions before transplanting of plantlets did not affected minituber
number, while minituber weight was significantly affected by this factor and the lowest mean of this parameter
was obtained in red spectrum compared to the other treatments.

Conclusion: Generally, results showed that less leaf area plantlet in vitro was also less leaf area in
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greenhouse (red light emitting diode). Leaf area is an important criteria for photosynthetic and biomass
production. Therefore, in this experiment fresh and dry matter production was affected by this characteristics and
red light showed the lowest dry matter production. LEDs could be considered as suitable light sources producing
plantlets comparable with those grown under fluorescent light under in-vitro conditions along with saving energy
and ultimately lower production cost.

Keywords: Agria, Fluorescent, LED, Savalan, Spectrum



