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Table 2- Analysis of variance of the evaluated traits
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. 2 116"™ 8.40™ 9.44" 2.33™ 6.52" 1.40™ 0.396™
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Ygw E9 - - - - - . -
3 3513 110 2448 879 979 321 125
Graft type (G)
. 3 898™ 84.4™ 1206™ 281" 635™ 67.0™ 26.9™
Scion age (S)

Ngm 95 0l S . . " . - . .
R o 9 459 139 270 263 83.0 701 201
G*S

Uas
30 74.5 2.80 6.22 3.04 15.6 2.84 1.37
Error
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- 39.1 34.2 35.9 16.75 27.6 40.0 49.5
CV (%)
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ns and **: non-significant and significant at 1% probability levels, respectively.
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Table 3- Interaction of different treatments on the mean of the evaluated traits
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Kigw Number of Leaf - Number of ~ Number of
. Capture of Stem height Tuber
Graft Scion age leaves (per length flowers (per  seeds (per
graft (%) | (cm) length (cm)
type plant) (cm) plant) plant)
Ao S 100d 3.66 cde 146e 6.00 d 11.6¢ 1.00d 0.666 d
Annual
dlo g0
"9 11.6d 5.66 bed 21.3d 6.66 cd 13.6 ¢ 2.00d 0.333d
sl Biennial
Control A o 10.0d 7.66 b 356¢ 5.33d 24.6ab 166d 0.666 d
Three-years old
b ler 11.6d 143a 446b 7.00 cd 326a 133d 0.666 d
Four-years old
e S
: 20.0 cd 3.33de 6.00 f 6.33d 7.66 cd 1.33d 0.666 d
Annual
ale 99
o 33.3¢c 4.00 bcde 20.3d 103¢ 116¢ 9.00c 5.00c
X Biennial
Tuber Ao o 53.3b 7.33bc 33.0¢c 29.0b 24.3 ab 13.0b 7.66b
Three-years old
o lex 80.0a 120a 5632 473a 326a 243a 1532
Four-years old
Ao S 100d 1.00e 1,00 5.66 d 1.00d 166 d 1.00d
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Al g0
; 9 10.0d 1.00e 1.00 f 6.00 d 1.00d 2.00d 0.666 d
Sy Biennial
Leaf o s 100d 1.00e 1.00f 6.00 d 1.00d 166 d 1.00d
Three-years old
Ao ler 100d 1.00e 1.00f 6.33 d 1.00d 133d 0.666 d
Four-years old
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28.3cd 5.33 bed 13.0e 6.33 d 23.0¢c 1.00d 0.666 d
Three-years old
S lex 283 cd 6.33 bd 140e 733 cd 233¢ 166 d 0.666 d

Four-years old
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Means with similar letters in each column were not significantly different based on LSD test at 1% level.
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Abstract

Introduction: Barijeh is a monocarpic perennial plant belonging to the Umbellifers family. It is one
of the most valuable native plants of Iran, and its extracts is a significant export item of Iram. The
propagation of plants is one of the most essential processes for the plant sustaining life. In situations
where plant propagation via seeds is impossible or problematic, asexual propagation techniques,
such as transplantation, can be used. Due to the preservation of genetic characteristics and the
absence of somaclone diversity in plants, transplanting is an appropriate technique for large-scale
plant production. Increasing the growth rate of young seedlings can frequently shorten the seedling
period and advance the plant to the fruiting stage. Type of transplant and age at the time of
transplant appear to be influential in this regard.

Materials and Methods: This experiment was conducted in the greenhouse and research farm of
the Shirvan Branch of Islamic Azad University in 2018-2019 using a randomized complete block
design with three replications and two factors in a factorial arrangement. The first factor was the
type of grafting performed on the Barijeh, which was examined at four levels: control (no grafting),
tuber grafting, leaf grafting, and crown grafting. The second factor was the age of the grafts, which
was examined at four levels: annual, biennial, triple, and four-year-old grafts. Mid-May 2018 saw
the preparation of basic plants (aged five years) and tested scions from the botanical garden of the
North Khorasan Research Center in Bojnourd. End of May of the same year, three types of
transplantation were performed on basic plants: tuber, stem, and leaf transplantation. Midwinter saw
the transfer of seedlings to the main land, where they began vegetative growth in early March. At
the end of May 2019, three months after the transfer of seedlings to the main land, graft yield, stem
height, leaf number, leaf inclination, and tuber length were measured. In addition, once the plant
entered its reproductive phase (early July), the number of flowers per plant was measured on June 1
and the number of seeds per plant was measured in late June. Data analysis were performed by Mini
tab statistical software version 17 and comparison of means were performed using LSD test at a 1%
probability level.

Results and Discussion: The results indicated that the interaction effect of graft type and age was
significant for all investigated traits. Tubular and four-year-old grafts had the highest graft success,
leaf length, and stem height, at 80%, 3.56 cm, and 4.47 cm, respectively. The greatest number of
leaves was observed on four-year-old grafts in the control and tuber graft treatments, and only in
these two treatments the number of leaves reached more than 11 leaves per plant. The longest tuber
length was observed in three-year-old and four-year-old control and tuber graft treatments, and only
in these four treatments the tuber length was observed at more than 24 cm.

Conclusion: The success of the grafting is contingent on a number of factors, including the type of
base, the physiological condition of the base, the type of graft, the origin of the graft, the age and
duration of the graft, and the compatibility of the base and the graft. Because the crown diameters of
one- to four-year-old plants used as grafts on five-year-old mature plants as grafting bases were
smaller in the present study and in the study of barijeh, crown grafting was less successful. Due to
insufficient contact between the rootstock and the graft, leaf grafting was not particularly
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successful. This experiment revealed that the optimal transplantation method for barijeh is tuber
grafting, while the optimal age for graft selection is a four-year-old plant.

Keywords: Flowering, Growth characteristics, Tuber graft, Tuber length



