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ABSTRACT

Gladiolus, is one of the most important cut flowers and known as the Queen of bulbous flower. The aim of this
research was to produce superior genotypes through self- pollination of Gladiolus grandiflorus cv. Amsterdam, the
experimental was randomized complete block design (RCBD). This research was conducted in Ornamental Plants
Research Center in 2015 to 2018 (OPRC). Analysis of variance among genotypes showed that significant differences
in all traits were conducted (except for cormlet weight). The oprc46 genotype was superior in the width and length of
floret and diameter of bud. The oprc45 genotype was superior in terms of vase life, weight of corm, yield of corm and
cormlet per plant. The highest number of cormlet (64n) was produced by oprc415 genotypes. The highest number of
traits in parent was obtained for number of florets, length of peduncle, diameter of stem, length of spike and diameter
of cormlet. Correlation coefficients show that the most positive and significant correlation between the yield of corm
and cormlet per plant and weight of corm (r=+0.98). The results showed that the flower color in genotypes tendency
to white. In most genotypes and parents, arrangement of flowers was one row and shape in front view was star-
shaped. The results of grouping showed that classified into three groups and the parent group was separated another
genotype. The results showed that major of the diversity in the traits was due to genetic factors and the effect of the
environment on these traits was less.
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Table 1. Results of variance analysis of variance in the evaluated of traits in parent and genotypes of gladiolus

(Amsterdam)
Mean Square
Source of Variation df Plant Number of Peduncle Floret Floret Leaf Leaf Stem Spike Bud
height florets per spike length width length width length diameter length diameter
Block 2 420.90’* 9.75 N 9.26 - 1.57“ 1.41“ 0.22“ 83.88“ 1.90 N 190.43ﬁ l.65ﬁ
Treatment 9 643.25 18.44 26.13 2.02 101 117 94.76 4042 140.82 2.03
Error 18 13.60 2.81 1.49 0.25 0.19 0.01 43.93 1.20 37.91 0.31
CV (%) 2.38 14.38 8.99 5.86 6.17 3.07 11.05 13.45 14.36 6.43

**: Significant at 1% of probability level.
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Continued table 1. Results of variance analysis in the evaluated of traits in parent and genotypes of gladiolus

(Amsterdam)
Mean Square

Source of Variation ~ df  Vase Corm Corm Number of Cormlet  Cormlet  Yield of cormlet  Yield of corm and

life weight diameter cormlet per plant ~ weight diameter per plant cormlets per plant
Block 2 0.43 6.25 32.96 2.27ns 0.25ns 2.53 0.32 5.74
Treatment 9 392" 1480.13"  431.83" 332.34™ 0.008™ 433" 32,61 1457.01"™
Error 18 0.47 2.88 5.32 36.77 0.00 0.84 0.005 2.88
CV (%) - 7.91 3.42 4.18 13.67 0.00 11.55 0.59 2.74

oy ) 50 Jlaiml mdaw [ lo g Dglds g o sixe Diglas Sgu i 5 a4y sk

s NS

ns, *, **: Non-significantly difference and significantly differences at 5 and 1% of probability levles, respectively.
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Table 2. Mean comparison of morphological and vase life in genotypes and parent hybrids and parent
(Amsterdam=p1) of gladiolus
Plant height Number of florets Peduncle length Floret width Floret length
Genotypes .

(cm) per spike (cm) (cm) (cm)
oprc4s 150.5045.4cde 13.13+1.68b 12.4442 25hc 8.92+0.48bcd 6.73+0.33cd
oprc46 157.03+7.9¢c 13.00+5.22b 14.33+2.40b 10.33+1.52a 8.00+0.94a
oprc48 145.0£7.3ef 12.03+1.82b 14.17+0.76b 8.67+0.51bcd 7.17+1.20abc
oprc49 176.00+8.8a 12.00+0.60b 13.33+0.73b 8.17+0.49cde 7.00+0.35hc
oprc4ll 149.03+7.5def 11.03+0.55bc 11.03+0.55¢cd 7.50£0.38e 7.00+0.35hc
oprc412 152.00+7.6cd 8.00+0.40c 9.03+0.45d 8.000.40de 7.50+0.38abc
oprc4l3 130.00+6.59 8.00+0.40c 14.00+0.70b 9.00+0.45bc 6.00+0.30d
oprc4l4 174.0048.7ab 11.03+0.55bc 14.00+0.70b 8.50+0.43bcd 7.50+0.38abc
oprc4l5 169.03+8.5b 12.00+0.60b 13.03+0.65bc 8.000.40de 7.50+0.38abc
pl 143.20+4.4F 16.50+0.50a 20.53+1.63a 9.43+0.12b 7.82+0.15ab

The averages with the same letters in each column are not significant.
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Continued table 2. Mean comparison of morphological and vase life in genotypes and parent hybrids and parent
(Amsterdam=p1) of gladiolus

Genotypes Leaf width Leaf length Stem diameter Spike length Bud diameter Vase life
(cm) (cm) (mm) (cm) (mm) (day)
oprc45 3.64+0.19c 61.0+8.94abc 8.06+0.99bc 44.10+1.70abc 8.80+0.42ab 10.33+1.15a
oprc46 4.13+0.21b 64.3+13.02ab 8.13+3.21hc 51.67+16.87a 9.68+0.81a 10.00+1.73ab
oprc48 3.20+0.16d 66.3+3.35a 8.79+0.46b 48.00+12.30ab 8.57+0.52bc 9.00+0.00bc
oprc49 3.60+0.25¢ 67.7+13.24a 7.63+0.87bcd 47.67+8.36ab 7.50+1.43d 9.33+0.58ab
oprc4l1l 3.20+0.16d 56.0+2.80abc 6.20+0.31cd 33.00+1.65¢c 9.74+0.49 9.00+0.00bc
oprc412 2.80+0.14f 62.0+3.10abc 7.12+0.36bcd 39.00+1.95hc 8.67+0.43abc 7.00+0.00d
oprc413 3.00+0.15e 51.03+2.55¢c 5.63+0.28d 35.00+1.75¢ 9.75+0.49 7.00+0.00d
oprc4l4 2.70+0.14f 52.0+2.60bc 6.13+0.31cd 40.00+2.00bc 8.17+0.41bcd 8.00+0.00cd
oprc415 3.10+0.16de 60.0+3.00abc 5.73+0.29d 38.00+1.90bc 9.14+0.46ab 8.00+0.00cd
pl 4.71+0.22a 59.33+1.81abc 18.10+0.43a 52.25+2.38a 7.67+0.58cd 9.00+0.00bc

The averages with the same letters in each column are not significant.

Jom Ll g clils s 4 (S oo pasls
Sl oaisS pdat ol clbls sl e o ooyl Jasg

RN ).»..:‘L» N R B P R
sl o8, b)) oliess mls (Rahemi, 2003)

olis (Azimi & Banijamali, 2019) lawgs Jod)S
S a4 beg,y o8, 0 1) SIS jee 0 YL aS ol
Soe 4 lggi 08, ;0 Cudo (pl (e g 59, VPP

el 00l (5,155 59, FIVY

(S5l 03lay) (9 o Wlao
(¥ Jo2) oSk amlie G503l @l ulul 5
5 £ MR i aesly k8 5 G5y Gt
5O (S 9 0Predd Cosg o e e VEIYY
YYIFS 5 6,5 YAUAF e 4 0predls s
A8 9 G5s Ol @l Geb b ovalin jie e
g oae P e 4 Slay olaws o s g

il e o gire gl W8l ygtw ja 0 S ie B> b slaSke

0 e VYT Gl 4 SIS e i

5 0predl2 slacosgds jo ol myeS 4 0predd
30 (Y Jgaz) o cvalin 39, Y Sow a4y 0pre4l3
L g 35y & O & Wy o SIS jes a5 J>
Saly i b o) Cugome (Gl e 8
0529 Camadl AL G e gl o ol L e
e 535 o azgi ol @ Bpas ey jo g 00
olaidl Clao plo 5 GlalS e o (San
St (Mol laacly o nS el ol
397 (plly 5l 5 p SIS yes L 5l e LS s
Sl sle o8, wals Gy 4 wilg oo e
0prc4l3 4opredl2 as ols lis gl .aisd bl
oo om y0 1) SIS jee g axdlS slasi (208
g axdlS olaw o Yzl wisly plaiz] o4 4
S poe Grizman )15 S92y LU S jee
o3y 5 ol olS ey, sl SRy b Wy
GBS e Jsb 5 kS asl atls LLs)



Yo

VEIVE e a5 S3lay 0 Slae (g s (¥ o) 0
Alg o Cbo cpl (0 yeS g OPICAlA (o aigy 0,0 0,5
Ao oS ol las bl ol canlive o S AFY e 4
sy Wl a4y Cod (iS0% gl Jus o bagase
Al Che pl o gl pme Dol 5w 5y
2S5 VT Gl a4 Sy g oslay o Slee oy i
2 o Gl (neS 5 OPICAd gy yo g o 0
Al oanlin dig o 40 65 TV 5 4 0pre4l3
Al s ESS e o (el Blaal Gl S
W 1) S8 2P e & Glagsisl il
O)p il daxgi Sy9e (Dol Slaasly o Wl o
G5 A s Sty sy Sty i iy
9 o3l Ojg Nz e adbiee 3Sles osimolis
e oo o Sbae 5 5 5 0B St Sy
@b Sl ik S S )0 g9o9e (nl D aly>
VWYL QY 5l JadE asge jo o5l 12 59 asels o)ls
o, FIf L O/IY ¢ (Neghi et al.,, 1982) lawg o5

Sl oals y,l58 (Hossain et al., 2012) lawgs

VWAA 5l ¥ 6Les Y 5,9 ool SLEL psle

4 0preds o i cpl ppeS o 0predls s
ol Ol ally ol samline sae VYo e ol
aols bl | pl jo ol caslice due B¢/ ¢ Cio
@loe glbeuiss) m p0 Sl sae Yo U0
sac FY L Y& 4 (Misra & Saini, 1990) o.M
Orange 5 Violet sla o8, o iy & Sily
oads o, w98 o (Hossain et al.,, 2012)
2 e IV Ol & Sl Gjs i Sl
4 0prcd8 o Cao (pl eSS 0pPredl2 o
oS VY i v ally o5 oS Y i
adS ol 0l Luld aSenl 4 dzg Lo oomlie
Olfise (WS Lulyd) eog (S uilly 5 gl
(S5 olass) ;355 olime b8l a5 cosls bl
o S g vy (S5 oy ol gl o
Siis b il () b ool 8,5 18 aoma 36
3l cadllas (Hossain et al., 2012)
Ay 53 sashen VWY Glsoo 4y oS3l b o 2y
odalie yio Joo VoV ol5e 4, 0pIC4l4 o -y 2aS g

o5 2S5 Wly (420055 5 £,95) 3, Shee (2 N0lee anlie ¥ Joor
Table 3. Mean comparison of yield (corm and cormlet) of parent and progeny of gladiolus

Corm Corm Number of Cormlet Cormlet Yield of Yield of corm
Genotype weight diameter cormlet per weight diameter cormlet per and cormlets
(gr) (mm) plant (ar) (mm) plant (gr) per plant (gr)
oprc45 88.90+4.50a 74.3315.72a 33.00+6.31e  0.308+0.23d 7.14+0.93b 10.11+1.50g 99.1+1.09a
oprc46 39.29+1.99d 51.66+2.53b  37.00£2.79de  0.343%0.10b 8.42+0.43b 12.71+1.87e 52.0+2.68e
oprc48 62.30+3.15b 59.41+4.01b 37.00+4.42de  0.220+0.16i 7.22+1.20b 8.148+1.20j 70.4+0.34b
oprc49 86.10+4.36a 71.94+5.54a 47.00+6.11cd  0.327+0.22c 7.65+0.73b 15.31+2.26¢ 101.45+4.37a
oprc41l 33.44+1.69e  48.13+2.15cd  37.00+2.37de  0.298+0.09e 8.07+1.24b 11.01+1.62f 44.48+0.34f
oprc412 45.41+2.30c 56.19+2.92b 41.004£3.22cd  0.385+0.12a 8.34+1.24h 15.71+£2.32b 61.20+0.34c
oprc413 31.18+1.58ef 46.93+2.01d 38.00+2.21de  0.243+0.08h 7.45+0.30b 9.11940.77h 40.30+0.57g
oprc414 32.81+1.66ef 51.01+2.11cd 59.50+2.33ab  0.282+0.09f 7.01+0.33b 16.71+2.46a 49.60+0.34e
oprc415 29.94+1.51f 33.44+1.93e 64.00+2.13a 0.23740.08h 7.08+0.53b 15.11+2.23d 45.10+0.34f
pl 46.50+5.47¢ 58.15+8.36b 50.00+1.69bc  0.273+0.06g 11.02+1.88a 8.478+1.25i 54.96+5.52d

The averages with the same letters in each column is not significant
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Table 4. Correlation of quantitative traits in genotypes of gladiolus

Characters 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Plant height 1.000
Num. of florets per spike 0.15 1.000
Peduncle length -0.94™ 0.73™ 1.000
Floret length -0.07 0.54” 058" 1.000
Floret width 0.44” 0.60” 0.33° 045 1.000
Leaf width -0.06 0.73” 0.70™ 0.60” 0.37" 1.000
Leaf length 028" 039" 005 033 041" 026" 1.000
Stem diameter -0.21" 073" 0777 0.48™ 0407 078" 0.24" 1.000
Spike length 013 0777 0557 0.72” 0.65™ 0.62” 0.49™ 0.62” 1.000
Bud diameter -0.17 -0.15 -0.21" 025" 0.2 -0.09 -0.20° -0.34" -0.10 1.000
vase life 0.13 073" 030" 0.42” 028" 057" 046~ 033" 0577 -0.26" 1.000
Corm weight 0.14 023" -002 001 -015 025 043" 015 033" -041" 052" 1.000
Corm diameter 0.00 021" 004 009 -014 029" 029" 026 035 -043" 047" 0.90" 1.000
num. of cormlet per corm 0.46™ 0.09 014 -0.22" 023" -015 -0.14 0.01 -0.06 -0.37" -0.27" -0.35" -0.49™ 1.000
Cormlet weight 028" -021" -0.34" 001 015 005 029" -0.06 -0.10 -0.06 0.08 0.8 0.23" -0.18 1.000
cormlet diameter 033" 026" 037" 012 009 054 001 066" 012 -036" 002 -0.11 002 015 021" 1.000
Yield of cormlet per plant 0.75" -0.26" -0.43" -0.30" 0.25" -0.43" 0.006 -045" -0.14 -0.15 -0.24" -0.12 -0.16 051" 0.35° -0.27" 1.000
Yield of corm and cormlets per plant ~ 0.25" 0.19 -0.08 -0.02 -0.12 0.19 0.43™ 0.08 031" -0.43" 0.49™ 0.98™ 0.89™ -0.28" 0.23" -0.15 0.02 1.000

**_*: Significantly differences at 1% and 5% of probability levels, respectively.
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Table 5. Result of factor analysis for 18 traits of gladiolus
Characters Factor 1 Factor 2 Factor 3 Factor 4 Factor 5

Plant height 0.009 0.182 0.518 0.064 -0.092
Num. of florets per spike 0.357 -0.121 0.124 0.036 -0.200
Peduncle length 0.283 -0.281 -0.008 -0.130 -0.204
Floret length 0.270 -0.171 -.0006 0.326 0.127
Floret width 0.197 -0.145 0.406 0.172 0.138
Leaf width 0.348 -0.123 -0.053 -0.044 0.147
Leaf length 0.218 0.185 0.169 0.146 0.183
Stem diameter 0.332 -0.187 -0.045 -0.249 0.091
Spike length 0.347 -0.036 0.129 0.166 -0.086
Bud diameter -0.110 -0.166 -0.126 0.585 0.103
Vase life 0.301 0.128 -0.007 0.210 -0.118
Corm weight 0.204 0.434 -0.111 -0.068 -0.126
Cormlet diameter 0.216 0.388 -0.176 -0.108 -0.014
Num. of cormlet per corm -0.074 -0.167 0.418 -0.337 -0.237
Weight cormlet 0.004 0.220 0.140 -0.008 0.715
Cormlet diameter 0.149 -0.197 -0.072 -0.451 0.420
Yield of cormlet per corm -0.158 0.154 0.487 -0.026 0.054
Yield of corm and cormlets per Plant 0.182 0.461 -0.039 -0.073 -0.119
Eigen value 5.96 3.48 2.73 1.89 1.37
Cumulative variation (%) 33.12 52.48 67.68 78.23 85.87
Variance percentage (%) 33.12 19.36 15.20 10.56 7.65
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Figure 1. Cluster analysis of gladiolus using 18 quantitative traits based on the Ward method
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Table 6. Ornamental traits in Gladiolus grandiflorus cv. ‘Amsterdam’ (p1) and their F1 hybrids

Flower: attitude Flower: shape in  Spike: arrangement Perianth tube:

(upright, semi-upright, front view of flowers distribution of Flower Parent/
horizontal, semi-upright  (triangular, star- (one row, zig-zag, color spots in color genotypes
horizontal) shaped, round) two rows, irregular) the bottleneck
Semi-upright star-shaped one row - White Amsterdam
horizontal triangular zig-zag White spot White oprc45
Semi-upright horizontal star-shaped one row - White-particolored oprc46
Semi-upright horizontal round one row Red spot cream oprc48
Semi-upright round one row - Light Red oprc49
Semi-upright horizontal star-shaped one row Red spot cream oprc411
Semi-upright triangular irregular - Light Red oprc412
Semi-upright star-shaped one row Red and White spots Light Red oprc413
Semi-upright horizontal star-shaped zig-zag Red spot Light pink oprc414
Semi-upright horizontal round one row White spot Light Red oprc415
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