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Speed germination success and robust vegetative growth of citrus rootstock through improved sowing
methods and fertilizer inputs offer the usage of root system for the citrus. The current study evaluated
the influence of seed coat removal and different fertilizer concentrations on plant germination and
plant growth of spontaneous rootstock siblings. Decoated and coated seeds of diploid and tetraplmd
plants were sown in tubes. Commercial fertilizer concentrations of 0, 2, 4, 6, 8 and 10 g - I were
added. The experimental layout followed a randomized block 2x6 factorial design (seed coat removal
x fertilizer concentration) for each rootstock. Fertilizer concentrations were 0, 10, 20 and 30 g - I'" of
the fertilizer for the resistance of the strength on the salt level. The germination rate of seeds without
testa sown in vitro was improved (67 - 80%) compared to that of nontreated seeds. The eventual tree
height of the seeds without testa in the diploid group was increased due to higher fertilization com-
pared to that in the nontreated group. The removal of seed testa promoted the seed germination of
both diploid and tetraploid trifoliate orange and resulted in greater height. Their vegetative develop-
ment was also increased due to the increased fertilization of the rootstock. The Fv/Fm value for the
diploid plants was 0.4 and 0.8 for the tetraploid ones under salt stress after 11 days of treatment. The
removal of seed testa may improve the seed germination of trifoliate orange. Tetraploid trifoliate or-
ange appears to possess resistance to salt stress compared to the diploid variety.

Key words : Fv/Fm, germination rate, sulfuric acid, testa treatment, trifoliate orange

MoE

ok Gitrus reticulata Blanco), 2 #A|(C sinensis Osbeck),
82 (C Limon Burm.f)¥ 22 THEFe ofEu 7] L9 26 A
(2n=2x=18)4 B 2 F 14 FZFo|tH4, 49]. o] & w27+ 2
2 59 1/ FF5 542 291A 2n=2x=18)¢] t}F3t
EH%%’—(’Calamondm , ‘Cleopatra’” mandarin, grapefruit,
‘Rangpur’ lime, rough lemon, ‘Sampson” tangelo, shaddock,
sour orange, sweet lime, sweet orange, trifoliate orange,
‘Troyer’ citrange, Yuzu)oll A &5¥ 2 FAH[52] 4%
of ol syl WA7] Ha G 4 Qe F5Y WA

o 51]Qu:1[73] 7€} A5} AZSI e I3k A= 3
]

W& 25 =[24] wobA At th 5ol e} v
o1z}l thak AL 7l A o]th[63]. 3 H YK

=2

>

*Corresponding author

Tel : +82-64-730-4148, Fax : +82-64-733-9564

E-mail : cwchae@korea.kr

This is an Open-Access article distributed under the terms of
the Creative Commons Attribution Non-Commercial License
(http:/ / creativecommons.org/licenses/by-nc/3.0) which permits
unrestricted non-commercial use, distribution, and reproduction
in any medium, provided the original work is properly cited.

2
rlo

fr
i)
i
5]
o
ot I
o
> —{J
§
12
tohy
fr 2
P
4
I
rS oo

N,

‘R e R
L

o 2 |o
e
W
B
=

i=)

Y
ACH
in
oXl,
fru i

O > o ox
olN
N
[0}
ol
&

o g
o,
(o
frt
-0,
ol
I
el
rid,
4
=

:\_l‘
>
T

:Oé
X rlo
b
offt
v
2
jais
ml
k%
om rir
>
rir

v F-?L
=
|
ol

ox g
ox
©

g
jus]
-
S

oft ot

=2

N
o
oX,
= Y
A
Ho
ox, W
[
yo, 2
2 ™
> o
2o N
By 2 Ay

o

o

T
1 o

ez
B N

2

3o

2
-y
rio,
o
fitl

O

4
)
2
JL
N
43
o,
ofN
Y
ro,
N
:“.é
2

1

N

= 3
e

Poncirus trifoliata Ra )[22] Ho|F H|F BA
A% 49)7) Egz}(4n—4x 36)]
A% B} o] R A A lHie, 57).

01 ]—ZJOE )\1 4 %\ 3‘;_—. =13 ]_E_ H]-sﬂé‘l_]:]__ﬂ %l:g%x;]

B P ooz o
i

»ho.ﬂd
2
L To
'E
o

ﬂﬂ.i

Jﬁ

Q

&

(/1

"U

OPN

2%

2 o

e

3
o F o

fo rir

gl
=2
4
M
B
L
=)
TR
=2 d
=
ACH
N
= o
i)
_‘EL
N o,
ofX
N

o} 291 20} EH

2 Ak o] Ba)F 19, 20]ugt

A2 2R wo} pgo] A|eEo] kol A7)

2 249 SR/} old #Ud BE HES 4 QTHI7, £,
°Z

19,
of
©
i
lo o dr fu

_,0;
i
L‘i
NE
9
12,
>
r o
M,
of il



1080 A 748k5] =] 2013, Vol. 23. No. 9

il

to

A[62], o] ZF=[10] E & &[25] UF-o] A5
X]HH*S}# A 2oz ALt AFEe FE
o ity ERF Aol JF LXH
AR W 52 et F9E Aske
102 47 A7t 212 & oH27] ok 8 Z3HA
247 154 FEF LS o8 R 2 o
A a2 Zyo] FUbE o F7)2EY Hl
A& AME Qs ARV FAHL A &
AL & 3]7F wA E] o] AR A 1EA QY
%E}[ 6. =& AA 15, 47]¢F EFA
Alrle] ofgt FFAHE AFSE HfE BINE F Ae
[64] o] ¥] 21%%'—011 A ZHT AsE 26 A 2o A
Moz BAA J3S xyY a2, 39] A7]H< FE 7)7H
I 5 B o]F FE Utk o2 A& AAHLR
A 2EH 2 o33 WA g diE A7 I Fo
AoU57] A7 Sl wE BA v WA dHE
U A= o4 gtk
2 Eo] FIAL o) glo] dxjuteT Q= 4a P F
Aol i3 X= Kautsky2t Hirsh [31]7} # & #3i=H
o7 JE4 delzol= oM LEHE 4
Fv/Fm #%& B854 LHC )Y ¥ 78
el 244 7*Ci FAHH o] 24 FFF A
=2 W5t 29 FHeA A A ASE F = Q5]
whebx] A& ééﬂﬂ* stol] F3etd 588 T & 9
T ARE o] §Hev[48] S5 2 ¥ WA siutelr)
WEA[70], 22 Frazkd W WIA[B4] B AR, sfukety],
Fo i @ 2E#HE RO whE kg gh59] B it
BHE SAAM0]2 FF 72AEE SEH 3§

[

1

m]I

=
ol

o MF S mx I
N
©
ofl rd rLI[o
=y

9 =

ru (o
rEL' >H

—h::
FFU I"}O
> N

ESA)
i’L
=

Wi oo rE N {0, ¥0 O il 0
S

03;
T oo

il
A~ 3¢
T "\
o
=

of

_lllTi

€] o
web £ AWe 2E UEE B uSA 2 B 47
HEol He wol 1% nEE AR Ud Yo B

ARe FasA,

(

o)

O:

>

o
i 19

g AAE B2 FHAY W 2012 129 281 A
NG A2 A 11€0) S<BE Nty FAL
24 E2E AASA FAE AET v
of Bt g & 7 2 frE] &4 o Zopr P ARt
CAA B2k 7 A ddl A 1594 1277 -4
FAE 0] Algel o]&5 ]t} 2013 1€ 7|W) Wol= -4
31,5/0 S0, 10% A A2, 21E3 AAAE 5 ¢ vt
el 442 28k A gst ok 26 A B2 8070 AHE-3EA
I 4ufA BAkE 6072 % 140708 AT 53] At
Ed Az A BAEE G T2 A Tl 28 ARt
Aok 71Ul Eobg v A= MSHI A E ARSI Aol T3

1
rf

Y
iy
_1,
o
ﬂ

F

ol 32 o% md rir
II—Q'ONHU'—\
=

o gdl UE 39 @ 27] welE A% F3 AA B9 2
27 4% FA2 A% T2 97 4L Folu] A%
9% 0 & A% EA2

ACH
o

>
=
=2
>
2L
rlo "

2]2]= SPEED H]E(Dongbu Farm Hannong, Korea)E 0, 2,
4,6,8 210 g- "0 3% th3g 13 F4S EF3ld 64
2] 29HE AJgetGla 20l A e Ao} 4ujA| A} Fab= 247
12002 F 24005 AH8-3 T

Lokg H 4s=A

i 4% F 15958 369744 158 o} A5 =
A 36U HE 2T R A 2, 37, 95
2 SPAD &2 ZAI

4 " Hts2 flet FvFn gt B

2EH A APE0,10,20 2 30 g I FFOE 24
Azt 2 S HE2TE kAL 4 A S Bl asty] 95t
£ 47 SPAD-502 (Minolta Co. Ltd., Japan)Z 60-63 ¢
o sFete Hlay dYd FREF 4NHE A
Chlrorophyll fluorometer (Opt-Sciences, USA)Z ol w&
2EY 2 YRS ST & S8 D 779 iwd

< 7122 FY&glen A E g o g ASeo

o2 IQ

&
k-3
%

SAXzE

7} o w2 /\]a@ﬂ}l& o) Eil%(ver 2010)E o

&oto] H Ao xFH
9.0, SAS Institute Inc,
£ ol&stiith

= 2
g
>
ojo
ol
a8
rr‘
™Y
lo
il
ofN
o
oX
E
o

bi=A| L & 7[9] Lot FX M| 1t

gl A FIE A A 2 HEe FAHE
a9 FA= g ol o] 66.7-80% M el A
= A chFig. 1). 3FA T 9] @5 A AL WA whg] A
2 dold gade] o] §Ila EElHE AT v
UebUA] gttt ohek A 2F vla A E dhe) e} J
o] 4uj A= 20 A o} A Lol o] tha A=
S A 4 AT 9 vt Ege 2k 5% 34
Aele A 200A FA AT FA e} vlms|A o
3 T ARA T 93] Aol vl kel = 1)
ojlty. FHFAL 4t Ao 9Ad &
‘ﬂ A c}o] w\t %63 j-EHi?J 4HHiﬂ ngl' ’6‘;(]"\:
3 dolrt A ok @A fE &4 )
T FAYL Adagle] BE F 36UA olgo

o.‘r"‘_', r‘ﬁ
oftl

r\‘S‘i
L2 2 ox

T

o
g

—~

—.~
ruE N E o

¢

4
XNofle XN, 2 g

=
ofje

a
ol
ol

p

zo MM e
B o
NN

[
=
oz

i

(€8]
N
N
N
T
k1

ofN
&
<
K



100 N

90 -

80 -

70 -

60 -

50

40 -

Seed germination(%)

30 +

20 -

10

Journal of Lite Science 2013, Vol. 23. No. 9 1081

Fig. 1. In vitro germination percentage of
the treated seeds of diploid and

Intact seed(IS) 5% H,S0, + IS

21 days after the treatment
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Table 1. Plant trunk diameter, number of leaf and greenness of diploid and tetraploid trifoliate orange (T.O.) obtained from coated
(CS.) and decoated seeds (D.S.), due to fertilizer concentration in the substrate, 36 days after sowing

Conc. of Trunk diameter (cm) No. of leaf SPAD

fertilizer 2n T.O. 4n TO. 2n T.O. 4n TO. 2n T.O. 4n TO.

(g 1" cS. DS cS. DS cS. DS CcS. DS CS. DS CS. DS
0 12 12¢ 12b 14a 36b 33b 00c 25a 545  60.0 - 55.6
2 15a 1l4ab 1l6a 14a 33ab 39a 10 abc 31a 578 634 360 552
4 11b 10d 12b 13a 38ab 39a 26a 33a 540 564 529 567
6 12b 13bc 11b 14a 40a 38ab 00c 33a 511 618 - 59.9
8 15a 1l4bc 16b 14a 38ab 42a 05¢ 34a 549 635 - 60.7
10 l4a 15a 14ab 15a 36ab 42a 20ab 33 a 566 647 506 610

“Within each column different letters significant differences at p<0.05 (Duncan’s multiple range test).
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Table 2. Change of electric conductivity (EC) and total dissolved
solids (TDS) of water soluble fertilizer used in this ex-

periment
B EC (ds - m") TDS (mg - I")
Cone. (8°1) T DATZ 11 DAT 0 DAT 11 DAT
0 13 0.4 0.1 22
10 8.1 92 39.7 461
20 127 14.0 62.6 70.0
30 19.2 202 %56 1004

“DAT means the day after treatment.
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