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Effects of Initial Shoot, Root Length, and Acclimating
Substrates on Survival Rate of Plantlets Regenerated from
Somatic Embryos of Larix kaempferi
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Aom, eohg 718E dAE A8 AR, ol AR, de2E, fEFHIS ARSIt Bat 27 Azet e
Zo] L14 66 2klo] 714 Ak, L17-B4 2helo] 7P ZQich Al 2held Bt 4282 L17-B4 21910 87.0%= 7}
A =9kl L14-66 2k010] 64.3% 714 Wokth 4318 7|4 AEEe dexEs) vE IE{QOﬂH 7}7} 88.5%, 88.9%
2 7}%0 kT L14-66 21¢19] 27] A% o= Y94 HE AE(r=0852), Yojl§ AE(r=0.692), W] EE(r=0.867)
oflA] =gt ko] wotou A Wi Pfo] wE BES LA Agto] §lgith L17-B4 2ele] 27] 41% Hol=
H= w3hE 7oA BEE At gate] glalth L14-66 2telo] x7] Hef ol Hdd d8 JE(r=0.986), d=fx
E(r=0.846), EZ1(r=0802)0A] E&I ko] wotow, FA=H ) BEE2 27] He| dopt A5 w3k
. L17-B4 2fle] 7] He| Zol= Hod A8 FRE(r=0.896)2 Az rE (r—0.696)°ﬂA1DJ AEET g Bl
AEHOR, A=A AEES w017 HOHH Az dojurt #e| ZolS 94l o} 3tn, BES 19} 2ol 71
U A gdgol w2 ARS ARSIAY eoh I Fol Ao AJHE wof F= Ao] STk B AEES wol7] S
27] 7ol wh =Rl JWIE 7 o] FofAo gitt.

Abstract: We analyzed the growth characteristics of each cell line and acclimating substrate of Larix kaempferi
plantlets regenerated from somatic embryos, with the goal of increasing the survival rate during the acclimation phase.
Somatic embryos from three embryogenic cell lines (L14-66, L16-18, and L17-B4) were used, and the acclimating
substrates were commercial soils for Larix species (Larix-Soil) and horticultural corps (Hort-Soil), Elle-pot, and
Peat-plug. The average initial shoot and root length was shortest in L14-66 and longest in L17-B4. The average
survival rate by cell line was highest (87.0%) in L17-B4 and lowest (64.3%) for L14-66. Survival rates by substrate
were highest in Elle-pot (88.5%) and Peat-plug (88.9%). The initial shoot length of the L14-66 plantlets was highly
correlated with survival rates in the Larix-Soil (r = 0.852), Hort-Soil (r = 0.692), and Elle-pot (r = 0.867) substrates,
but not in Peat-plug with high total nitrogen content. The initial shoot length of the L17-B4 plantlets was not
correlated with the survival rate in any of the substrates. The initial root length of the L14-66 plantlets was highly
related to survival rates in the Larix-Soil (r = 0.986), Elle-pot (r = 0.846), and Peat-plug (r = 0.802) substrates, and
the survival rate of the plantlets was higher as the initial root length was longer. The initial root length of the L17-B4
plantlets was related to survival rate only in the Larix-Soil (r = 0.896) and Elle-pot (r = 0.696) substrates. In conclusion,
to increase the survival rate of plantlets, root length should be considered over shoot length, and it is recommended
to use substrates with high nitrogen content, such as Peat-plug, or to add fertilizer, during the acclimating process.
In addition, in order to increase the survival rate, lines with high initial growth should be developed.
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1. 2A| A=

2 A A Ame 2D (Larix kaempferi)
O] mFAREYH FEE #AY Al2ZE 60 uM ABA,
54 g/L maltose, 0.8% geliteS &7}t LM (Litvay Medium)
HjAJ o A 771 wifsto] B A ufolch A ZujE
Total7]7] ffsl, AAZ7F 2dE ARAE wiA] 9o &
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£ gk AAzzufe] ot AEZA= 2kl L14-66, L16-18,
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283 A EA ZJo]= Duncan®| thF HAHL o] &35
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125 + 0.6 mm, L17-B42}21 18.1 + 1.6 mm= L17-B4&}S
o] 7 zlom, 27| Hele] Hdt ZHol= L4662kl
182 + 2.9 mm, L16-182}2] 24.1 + 2.5 mm, L17-B4&}2]
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Table 1. Means of initial shoot and root length of three
embryogenic cell line plantlet of Larix kaempferi.

Initial shoot length  Initial root length

Cell line (mm) (mm)
L14-66 9.7+0.6° 18.242.9¢
L16-18 12.5+0.6° 24.142.5°
L17-B4 18.1+1.6° 29.446.1°

All values are means of three replicates + standard deviation.
The different letters are significantly different at the 5%
probability level by the Duncan’s multiple range tests.
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Figure 1. Distribution of initial shoot and root length of three
embryogenic cell line plantlet of Larix kaempferi. All values
are means of three replicates.

73.5%, L17-B4}Ql9] -9 12~24 mmo||A] 712%Z 24|
st CHFigure 1). 5, L17-B4glele] 27| Az Zol= 713
AL, HeE ke el g \A vekich 271
Zo]¢] W eli= L14-6621Q19] -9~ 5~15 mmof|A] 50.4%,
L16-182}219] 7S 10~24 mmo||A] 51.2%, L17-B4&}<]
o] A% 5~31 mmojA] 503%S |5 27] A%
Zo|9} nf7 A 2 27] #a] Zo|x L17-B4gtolo] 714
Ao, o= ¥ Ath(Figure 1).

2. M= 2old, 318 7|2 MEZ X}o|
AA sz ZEE Holgt FAEAE «3He 7|2 AR
Sk & 107 59 AR AE&2 AlE 29l 7k «3h8
714 7t 2po) 7}t s chFigure 2, p < 0.05). Al 24l
9 Wit AESS L17-B4Eielo] 87.0%= 7MY =9k,
L14-662}010] 64.3%=2 714 Wokth 45kg 7|dd=z 1
H, dejLEL}L T EED 10 AEE0] 88.5%2} 88.9% %
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of Larix kaempferi wn in four different substrates for ten . T
pfert gro . 2 AELL Figue 33 290tk AZ 2ol 7 HERS
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0 OB ’ . -
5% probability level by the Duncan’s multiple range tests. 714 o] el = 2 2fo]E H I tH(Table 2).
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Figure 3. Effects of on initial shoot and root length on survival rate of three embryogenic cell line plantlet of
Larix kaempferi grown in four different substrates for ten weeks. All values are means of three replicates.
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Table 2. Correlation of survival rate and initial shoot and root length of three embryogenic cell line plantlet of Larix kaempferi

grown in four different substrates for ten weeks.

Initial shoot length

Initial root length

Substrate
L14-66 L16-18 L17-B4 L14-66 L16-18 L17-B4
Larix-Soil 0.852%** 0.519% 0.333™ 0.986%** 0.934%** 0.896%**
Hort-Soil 0.692%* -0.308™ 0.138™ 0.574™ 0.763* 0.533™
Elle-Pot 0.867*** 0.445™ 0.244™ 0.846** 0.063™ 0.696*
Peat-Plug -0.141™ 0.573* -0.257™ 0.802%* 0.791%*%* 0.251™

ns, * ** and *** are non-significant or significant at P < 0.05, 0.01 or 0.001, respectively. Larix-Soil is commercial soil for
growing Larix spp. seedlings, Hort-Soil is commercial soil for growing horticultural crops, Elle-Pot si root, air, and water permeable
and made from environmental friendly paper, and Peat-Plug is a plug that includes the highest quality peat with organics and

a foam binder.

27] 2z Adole] B, L14-662H312 M EZZIE A|
QI mE &3 7oA AEEo ElJﬂ P Tk
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Table 3. Growth performance of shoot and root and root number of three embryogenic cell line plantlet of Larix kaempferi grown

in four different substrates for ten weeks.

Growth performance (mm)

Cell line Substrate No. of root
Shoot Root
Larix-Soil 1.4+0.2° 23.1+7.3° 1.8+0.6
L1466 Hort-Soil 5.7i2.6z 21.6ﬂ:5.5: 1.9+0.3*
Elle-Pot 0.9+£0.2 22.742.4 1.5+0.2°
Peat-Plug 4.5+0.7* 65.3+5.7° 2.1+0.3%
Larix-Soil 0.7+0.3¢ 17.7+5.7° 2.0+0.1°
L16.18 Hort-Soil 4.8+0.5% 17.3i6.0: 2.3+0.1°
Elle-Pot 0.8+0.3¢ 33.949.7 2.1£0.2°
Peat-Plug 3.6+0.6° 60.7+11.7% 2.3+0.4°
Larix-Soil 2.1+1.1¢ 57.4+8.8° 2.7+0.3*
L17-B4 Hort-Soil 22.4454° 56.1+12.7° 3.1+0.4°
Elle-Pot 2.5+1.7° 74.2+421.6° 2.4+0.3%
Peat-Plug 11.240.2° 144 .4+7.1° 3.441.0°

All values are means of three replicates =+ standard deviation. The same letters are not significantly different at the 5% probability
level by the Duncan’s multiple range tests.
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