J. Korean Soc. For. Sci. Vol. 111, No. 4, pp. 548~556 (2022) E}Eﬂ-%-l:l_l-g}ilxl

https://doi.org/10.14578/jkfs.2022.111.4.548
JOURNAL OF KOREAN SOCIETY OF FOREST SCIENCE

ISSN 2586-6613(Print), ISSN 2586-6621(Online)
http://e-journal. kfs21.or kr

Fruit Characteristics and Yield according to the Age of “Cheonhwang”
Jujube Trees (Zizyphus jujuba var. inermis)

Seong-In Park', Chul-Woo Kim(®", Hui-Won Yoo', Uk Lee' and Young-Sang Ahn’

'Division of Special Forest Resources, National Institute of Forest Science, Suwon 16631, Korea
“Department of Forest Resources, Chonnam National University, Gwangju 61186, Korea

2 of B ATL tEY A FE 3 57 5 ANB S 2A4RE G 98 4
(B~79) el w2 BHEA, BAHEA, oiF 52 A8 A F5Y B el ~udE, 297,
A&}, A% FAZA TS 2k 2359 em(217.4~253.8 cm), 3.5 mX(3.1~4.1 m’%), 5.5 em(4.0~7.1 cm), 70.6 cm(66.2
~72.7 cm), 9.77H(8.6~10.57}), 10.4 cm(7.9~14.2 cm)¢l A O 2 Lpelyieh. Alkiis Axl, 423} 2wz, 297, 25}
T O] AR 1Ol Bl FASE S0 A Uehych AukeA @ Bg BF A 242 1757167~ 1837)
o} 170.770(157.9~178.37N) 2 Vrebtth =7 2ol ZASAGFAT dar] s, AR WA A1kA]s, ARG B4,
2 ) F3E Aot ¢ll=d, ole ASHAD sheA o] 9] £3& A% 27 dejsh] iREeR
sebEn) W 3%, A5, gEs 217 28.6 g(27.7~303 g), 29.4 N(28.5~30.4 N)3} 20.4 °brix(19.3~21.0 °brix)| 3.2,

, =% 7holl EBIF Aol GloATh I EF AA AR 5 Qi B B SIS 49 ke(48~5.0 kgl O, 4
2ol 2 Aol gl Ao BAHYT

iy 1o
o
ox

SNV}
i
i
i1t

q =
J

Abstract: In this study, basic data were obtained to determine the optimal cultivation method to achieve stable fruiting
and yield increase in “Cheonhwang” jujube trees. Accordingly, thefructification, fruit characteristics, and yield according
to tree age were analyzed. The mean (and range of) tree height, crown area, stem diameter near the root, clear stem
length, number of main branches, and distance between main branches were 235.6 (217.4-253.8) cm, 3.5 (3.1-4.1) m?,
5.5 (4.0-7.1) cm, 70.6 (66.2—72.7) cm, 9.7 (8.6-10.5), and 10.4 (7.9—-14.2) cm, respectively. Correlationanalysis results
indicated that tree age was positively correlated with crown area, stem diameter near the root, and clear stem length
but not with the number of main branches. The mean number (and range) of fruit per fruit-bearing mother shoot and
tree were 18.3 (16.7-18.3) and 170.7 (157.9-178.3), respectively. Tree age was not significantlycorrelated with fruiting
characteristics (i.e., the numbers of fruit-bearing mother shoots per main branch, fruit-bearing shoots per fruit-bearing
mother shoot, fruit per fruit-bearing shoot, and fruit per tree). Given that the shape of jujube trees is constantly managed
according to the growing area and greenhouse type, the tree growth characteristics were more affected by tree manage-
ment techniques than by tree age. The mean (and range of) fruit weight, fruit hardness, and soluble solid content
were 28.6 (27.7-30.3) g, 29.4 (28.5-30.4) N, and 20.4 (19.3-21.0) °brix, respectively, and these fruit characteristics
were not significantly correlated with tree age.The average yield per tree of the ‘Cheonhwang’ jujube cultivar was
4.9 (4.8-5.0) kg, which was not significantly correlated with tree age.
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© 2 tF= 2 JAEA(Zizyphus mauritaiana LAM.)2}
S A(Zizyphus jujuba Miller.) 20| l=t|(Jang et al.,
2006), JN=A| thi= WeHgol ofsto] ffjoll A= S
A tj37F BEsba 9thLee et al., 2014).

s ok W sl54 AES Wol BHelT o
o] Qs AE aAfolth. Eg Tfo] BroR 4B
2703} uleh Co) gl ol EE
HR]5H= a37) QIthKwon et al., 1993; Kim et al., 2005).
9] Aol f= Hel=4S iS5k (Min et al., 2003),
we R el Aga BALE ABaHs 73] 9l
(Kim et al., 2001). F=3F, ofg] 2-g-C 24 e FLdaA|
2§ 9l A 2-g(Han, 1993) &b} lom, i
oleamide= A7 Aol Zrg3lo] 7198 =7+ Z-8(Heo,
2003)2 sh= 5 olel oke] anpt deAHA R, o
2 =93, g o S0 tfed] AuiEe] $4Ew
AHKim et al., 1999).

Sulifere] 30 QAHEQ] HRE & AAko] 85565
of @stm, ik 25738, HE 132289 ¢o= @rf
(Korea Forest Service, 2021).
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Figure 1. The type of horticultural plastic house and tree growth characteristics of ‘Cheonhwang’ jujube
cultivar(A: Horticultural plastic house, B: Experimantal trees inside horticultural the plastic house, C

and D: Fruit bearing mother shoot of the main branchs).

BAo] £47 YA LA HACD2CP, Mic  FALIE Soket T BASF s)zo] we BRo] 1
twoyo Co., Japan)S ol gBHow, HEL HAY AL uee iz Sae akE mEAe) A
(CUX6300HX, CAS Co., Korea)2 o] &3}t = 37 BE 7|20 2259 rHTable ).

A= EAZ=A7](CR-3000EX-S, Sun Scientific Co.,

Japan) S o] G519, Probe A AT 24 Zol 225 4, SAEA
mm, 10.0 mm= e 5 ZYach b Ao Seo] nhe ASEAGL, ST

A7MA L EdFE 5 F9E Yat 7 =(Daehan, 2 ) T AR, AR A AR
Korea)ol o3t & oS -G E=A|(RA-510, Kyoto 5=, AR %) 2 HHEL TS, BE, G
Electronic MFG, Japan)=® &7}t B a5k e 2 5 43 H2A3517] )5 SPSS(SPSS Inc., ver.
2hp=o) Wt 50 Fo= AFESHAITh 19.0K, USA)9| #AhAl 3} A HEAZ 42333 % Duncan

B SHS EE FASNA AAE dHT HHe 5478 (p<0.05) A AAIBEA T

Table 1. Quality specification based on the size of jujube fruits.

Grade

3L 2L L

M S

Size (mm) 3L>48 mm 43<21.<48 mm 38<L.<43 mm

33<M<38 mm S<33 mm
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Z0 U pE % 5), a3 AN, AR 5 A A
Hol7t e mH Ao ArHT)
1, MEEM A3}l Hat 70.6 cm(66.2~72.7 cm)Ql O 2 FALE
‘HBP O 1= H 235.9 em(217.4~253.8 cm)el A Ao, o wa} -9l 2fo]= A tHTable 2). 1
O = UEAL, o] gordas av) tha Sk 2lal g o) FAe= Hat 977093~ 1057 AL, 4
78S HAtKTable 2). ‘P2 thEo] d7tollA B Zholl FojAQl XPOV} Sl A= Yebgth g7
& AHSH-AE o]&sto] UAT Eolz Aul Belsh] Bt FATE 394 19671, SAAY 11L17], 794 8671 =,
ujZell g=wo] Wobgell wheh 4=a1e] &pol7t A vreht 39 M= 2o F=AE AEhlA gt 4d8 T
A o= Aow weEh Bl FA5E 285t o® Husk=t(Kim et al,
FHYE LWAHLS Bt 3.5 m’G.1~4.1 m)Ql AeR 2021), ‘AR 3EYTE 47, TF - A= A
UEFH CH(Table 2). AdSH-2A o] 21 et *317%2‘4 = {8l FAeE 285k AoE YEyth
2 31 m(1.4x22 m)E 6@ o] SHA 4.1 m’) A 7+ Agle W 104 em(7.9~14.2 em)§3L, 53 o]
tiH] s A o] B3 FeFe Hof 3353 F=4 A 7kl wheh =41 2+ A 7H4o] WolAl= Aoz yEt
Aol ARA= B AR 24o] o Jor Alm WCHTable 2). =3}, 43 =01, 2, L9, T4
Ho. ARE Aode ik
AHFE =2 Yiohe LA dFuHEx)2 4 RS vid U3 A o] AR 5 AjEE A
A g E 8.0 m*(Lee et al, 2013)22 A3 Kok AlstE] et afo] 7l Al b 2 o] ylojgof whet
20f o] Wil Gy A Fat A 3.0 AsHzo] iU Bxof vl A2 GHiFute Al
m’ O 2 B % vf QItKKim et al., 2021). ‘HZP L <FFAP H), AXAA 5o A7 83 AoR AlEEHT
A go] 2184 o] Fe] Aapx|of A i o] 2kt &4 oL, A, 297, Ak, A4 5 AEEY =
skof Tt Yakshs Adkol qlol, FAloA WAsh= 2 APAT, Pe Al ETE LU oA Aol tha o
A AV FAG |-27hel A BRAA 2 A0 Easslon, AN 8
g frmstol AS QAL tRel] FA T fAR  SHAZRICIA BHo] ehgH o R Auhn, F27hA)
SEEAL bk o) 3Lt Aghel Lol 51, FBE, A4 Fo
TRHS WF 55 cm@0~T.1 e Vhebgon], 3d ezl e ARE AoR byt
o] 40 om, TAAO] 7.1 em So] Z7)gtol wfat &
oMoz Z7tslodrhTable 2). LR B0 AL, 2 HMEM
TYEZ Hak 48 cm(2.4~6.2 em)2 F UYL ol A AP o] AAEEE AR A3, FAY AR A e
‘AzPo] o #& oz YeERFtKKim et al., 2021). Bt 1470(1.0~247DH2 4EA0] 24702 713 weron)
AubA o URo] A4S 44 A% AHE Ul b2 4% el 2 Xelrt fdtt.
L %8 82F(Richad et al, 2000), G HF Y 2 Antm A Aups, AuAY a2t 6.5
A7 Aol BF Lo ASEAT AMBAEFT 7] (5.0~847H), 297422~ 347), AT AT Ak 175
Table 2. Growth characteristics according to tree age.
Tree age Tree height Crov;m area Snt:anrl gli:n;zftr Clearsltzrrlngth of Numlla)er;n(:imain bet]\?vleséflmr;fain
(cm) (m“/tree) (cm) (cm) (ca) branches
(cm)
3 217.4a* 3.1a 4.0a 72.7a 9.9a 7.9a
4 224.1ab 3.2a 5.4b 71.3a 10.5a 9.1ab
5 237.8bc 3.3a 5.6b 70.7a 10.1a 10.1bc
6 249.6¢ 4.1b 5.6b 71.8a 9.3a 11.3¢
7 253.8¢c 4.0b 7.1c 66.2a 8.6a 14.2d
Mean 235.9 3.5 5.5 70.6 9.7a 10.4

“Values in a column followed by the different letter a-d are significantly different at 0.05 level.
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Table 3. Fructification characteristics according to tree age.

AN11E A435 (2022)

Number of Number of Number of Number of Number of fruit
Tree age FBMS“/MB FBS/FBMS fruit/FBS fruit/FBMS
(ea/tree)
(ea) (ea) (ea) (ea)

3 1.0a” 8.4b 2.2a 18.3a 178.3a

4 2.4b 6.7ab 2.9abc 16.7a 175.2a

5 1.2a 5.9a 3.3bc 17.3a 176.8a

6 1.7a 6.8ab 2.7ab 17.3a 157.9a

7 I.1a 5.1a 3.4c 17.8a 158.5a
Mean 14 6.5 2.9 17.5 170.7

* Abbreviation: MB(Main branch), FBMS(Fruit bearing mother shoot), FBS(Fruit bearing shoot)
Y Values in a column followed by the different letter are significantly different at 0.05 level.

a4
A Aok P Bk 2 7ol fela Aol
At
H} & phAl W 170.770(157.9~ 1783 7)) 2 3Dl
Aol A 178302 7bg We Hupsst vekont,
T FAACE FY3 Afol= gliTHTable 3).
SAe) A, WE FAG AGEAS, AR 2
Aer, ABA A, ATEAT B2, B A
7—,"—, 1.471, 8.271, 2.571 =, 20.07}, 302.87]= Hi1%
QItHKim et al., 2021).
ﬂtﬂ—r AG] HP A o] Pt FAT ATEA]
L 14N BA0Y 5o w3 eq W] A ug-
A A epkort AnmAs AT e
gl e] A3pgt Wkt ol £ 7be] AAEY Aol
o ofst Aoz ApREL,

ey

(Table 4). Kim et al.(2021)2

gO 2 Bty ‘M3 el o
Al vrebET

FASE Slpe] Z715HE Bl Aokt AFS

4L Hat 38.1 mm(37.5~39.0 mm)%L
Hog 7 AA vebsth
I 28.6 g(27.7~30.3 g) o0&
el 30.3 goi freJstAl 7% EZ W UElH
Aol Bt 2 242
wt ol ‘g Bt =

ZX—]Q 1:1:]”7

Ho|=t(Cho et al,. 2006), 2 b 27 22

2(170.770)0] ‘2417 (302.87H) Ko st Aol WA o

g CLIAE 1)

‘HA3P o] Arel b 7tz g
N), 20.4 °brix(19.3~21.0 °brix) %
SH BEFS HolA 2
FEAEES R

QFSFENTable 4). o]t iU 3

St TSR, B 5) 7] F8l

3t 29.4 N(28.5~30.4

ol w2 FH

— T A

3t Z}o]7F R A QFTHKim et al., 2021; Park et a

2017 AFATS} ST

A O) BABHS RARG A A Zolel FAS
Wi 409 mm(40.0~41.5 mm) i, TAAS] FAo] §o 4, 4B U ST
Mo 7Pg WA vebgort £ 7ol 2 Aol Qlgiek A £ FHFS 2AG A3, BE B 5
Table 4. The average fruit characteristics according to tree age.
Tree age Fruit length Fruit width Fruit weight Hardness SScC*
(mm) (mm) @ ™) (°brix)
3 41.30" 37.8ab 28.2ab 29.2ab 19.3a
4 40.9ab 38.0ab 29.1ab 30.4b 19.8ab
5 40.0a 37.5a 27.7a 29.8ab 21.0c
6 41.4b 38.7bc 29.9b 29.0ab 20.9¢
7 41.5b 39.0c 30.3b 28.5a 20.8bc
Mean 40.9 38.1 28.6 29.4 20.4

* Abbreviation: SSC(Soluble solid contents)

Y Values in a column followed by the different letter are significantly different at 0.05 level.
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Figure 2. Fruit yield according to tree age. Different letters
indicate significantly difference at 0.05 level. Emror bars represent
standard deviation of the mean.

F 0 4.9 kg/¥(4.8~5.0 kg/H)o] 9o 418480] 5.0 kgo
2 7P =9tor 8 7t Trwl?‘& Atol= 1 thFigure
2). AR Ad), 3t =85 7ol §-93 S U
ERUIR] 2FQktHTable 6).

EH—%L]"?‘ _|zv94 ﬂ [e) /\J,]—;v;o] /\HA]-F/Ol:q] 7]- Z} =
n) )= 2o 2 el o H(Park et al., 2017), 94

o

Fe
T S0 W - R Feg 21 s HEEA
of J&S & 4 Aot E 3 H v} glck(Dokoozlian and

Kliewer, 1995; Tustin et al., 1988). E3}F, Al oy
Axero] Wefs 523 Y BstE Z3 o] 7t o] T
| 2 o]5s)9] JoFMAT Z% 47t 7FATHES and

Proctor, 1987; Choi et al., 2009) 4= ¢lo] mjd H&3t =
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), 2.6 m, 6.3 m?, 2.2 kg(7THAA) O 2 B ¥ Q=Y
At atshe, 2015), thEuE R o] areh A,
B}t 4=318k0 23m, 3.3 m? 5.0 kg(5F4Y), 2.5 m, 4.0 m?,
4.9 kg(7dY) o2 FUT P Hx Hrt SHHA |
ZhZolltle E=FSkaL 28) ool kS Helt) vk g
Aol i, ok 8k b7 23 m, 3.0 o, 7.1
kg(5@AY), 2.5 m, 3.7 m%, 9.1 kg(79AY) 0 & (Kim, 2021)=
A3t ol g} =01, HA o] FARSHY 4=
T Wtk o= o] A9 Ao vis) S

zhol $Efo] AIAZE AAE o] 24 BE E

H]-&-2 6z}t 7A A o] ZHZF 1.7%, Cl
&2 HAtH(Table 5). £3F, 33 HAFHA T,
) 7ol froldt w2 A o)/ e(Table 6)& LERY 5Lt
o] 5ol F7hgtel| whet s FH o] = FFS
Rl

Al TH R A o] FIHete| whet v 9
AlZ 2] o] gFAK(Somporn et al., 2016)Eth= B 17} 913
L e F}h 3~7EA)O] g ELb W3 EES o)
3 Bz 4*‘“‘011 A F= 99l BAHS

Joll tiet =APF Hasi.

(o]

AAS 23 obgA el Sglere shh it
B Ao A AT AR el AlghE A z =2
SRRl WA ARG WA FUEL AR5
uj ol o] Z7kglel ufet 48teo] 2 Eom Fvbe AL R A PRl B ok
A g o® paEt u So] AulrlE 124 RS s 95 Y=Y
SA o)A s TARY U H2o) aret o}, I o] ASEN A ATl 429 3~7dAY o] Wit
SUWH, B SUFS 74721 mek 35w 21 keGH SI, SBEA, Aok, 2U, FAR, FAL Ads
Table 5. Fruit grade according to tree age.
Rate of fruit grade (%)
Tree age
3L 2L L M S
3 0.2a" 5.9a 38.0ab 52.1b 3.7ab
4 0.0a 7.2ab 41.6ab 47.7ab 3.5ab
5 0.3a 6.7ab 33.7a 51.3b 8.0b
6 1.0a 6.7ab 50.2b 40.5ab 1.7a
7 0.5a 13.1b 49.1b 36.0a 1.3a
Total average 0.4 7.9 42.5 45.5 3.6

“Values in a column followed by the different letter are significantly different at 0.05 level.

% Fruit grade :

3L>48 mm, 43 mm<2 L<48 mm, 38 mm<L<43 mm, 33 mm<M<38 mm, S<33 mm
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Z¥7} 2359 cm(217.4~253.8 cm), 3.5 m*(3.1~4.1 m?),
70.6 cm(66.2~72.7 ¢m), 5.5 cm(4.0~7.1 c¢m), 9.77](9.3 ~
10.57)), 104 cm(7.9~14.2 cm)2 Auje]sts Aoz ot
EptT)

olef & Ao A e A, IHAHFHAS AR
i, F FAY AR g, ARG AR5, A
A 2k, ARG 2k, By F ke 24
1-47H(1-0~2-47H), 6.570(5.1~8.47K), 2.971(2.2~3.47)),
17.570(16.7~17.87}), 170.77}(157.9~178.37) A1, 7,
A, W AE g 747 40.9 mm(40.0~41.5 mm),
38.1 mm(37.5~39.0 mm), 28.9 g(28.2~30.3 g), 294 N
(28.5~30.4 N), 20.4%(19.3~21.0%)°| It} 3}, th3=1}
FHSP E5 A 3~-TdA oA 7S 4 Sl B
Bt 582 49 kg(4.8~5.0 kg)o& Folatgirh

X

Hmﬁ

~

oL L Hojol HoFS FA]o g Ao A Auj
7F Z718tal Qe S U AP EF] -9 Al

A GwE A AN B4, M EA W 53 5
AT ol 2elel, FARES ol IS AR

= =

& gt AHA SdAAE et A A
EZ 84T 13 Aui71E (@AM 3 FP0802-2022
-01), AFasl7]4 A LA (THA H 3 2021376A00-

2123-BD02)9] Aoz Zaw L)

References

Cho, K.H. and Yoon, T.M. 2006. Fruit quality, yield, and
profitability of ‘Hongro’ apple as affected by crop load.
Korean Journal of Horticultural Science and Technology
24(2): 210-215.

Choi, K.S. 1990. Changes in physiological and chemical
characteristics of jujube fruits (Zizyphus jujuba Miller)
var. Bokjo during maturity and postharvest ripening.
Journal of Resource Development 9(1): 47-53.

Chio, S.W., Sagong, D.H. Song, Y.Y. and Yoon, T.M. 2009.
Optimum crop load of ‘Fuji’’M.9 young apple trees.
Korean Journal of Horticultural Science and Technology
27(4): 547-553.

Dokoozlian, N.K. and Kliewer, W.M. 1995. The light env-

ironment within grapevine canopies. I. Description and

seasonal changes during fruit development. American
Journal of Enology and Viticulture 46(2): 209-218.

Erf, J.A. and Proctor, J.T.A. 1987. Changes in apple leaf water
status and vegetative growth as influenced by crop load.
Journal of the American Society for Horticultural Science
112(4): 617-620.

Forshey, C.G. and Elfving, D.A. 1989. The reationship between
vegetative growth and fruiting in apple. Horticultural
Reviews 11: 229-287.

Han, B.H., Park, M.H. and Han, YN. 1993. Sedative activity
of aporphine and cyclopeptide alkaoids isolated from the
seed of Zizyphus vulgaris var. Spinosus, and the fruits
and stem bark of Zizyphus jujuba var. Inermis in mice.
Journal of the Pharm Society of Korea 37(2): 143-148.

Heo, H.J. et al. 2003. Effects of oleamide on choline acetyl-
transferase and cognitive activities. Bioscience, Biotech-
nology, and Biochemistry 67(6): 1284-1291.

Jang, Y.S., Lee, M.H. and Hwang, S.I. 2006. Morphological
characteristics and classification of multivariative analysis.
Zizyphus cultivars in Korea by Korean Journal of Plant
Resources 19(1): 105-111.

Kim, C.-W., Na, M.-H., Park, H. and Lee, U. 2021. Fructi-
fication, Fruit Characteristics, and Yield According to
Tree Age of Jujube Tree (Zizyphus jujuba var. inermis)
‘Hwangsil’.

Kim, H.K. and Joo, K.J. 2005. Antioxidative capacity and
total phenolic compounds of methanol extract from
Zizyphus jujuba. Journal of the Korean Society Food
Science and Nutrition 34(6): 750-754.

Kim, M.R,, Min, Y.K., Yoon, H.S. and Park, H.J. 1999.
Supercritical fluid extraction of aroma compounds from
jujube fruits heated with various temperatures. Food
Engineering Progress 3(4): 205-213.

Kim, S.H., Lee, K.H., Lee, JW., Kim, C.W., Oh, HK., Kee,
S.K., Kang, HJ., Hong, E.Y. and Na, K.H. 2017. Jujube
cultivation techniques. Chungbuk Agricultural Research
and Extension Services, Cheongju, Korea pp. 1-86.

Kim, Y.S. and Kim, W.S. 2001. New Cultivation technology
of Jujube, Ohsung Pub. Co.

Korea Forest Service. 2021. Production of Forest Products.
Korea Forest Service, Daejeon, Korea. (www.forest.go.kr)

Kwon, S.H. and Cho, K.Y. 1993. cAMP Content of Zizyphus
Jujube Fruits and Its Changes on the Different Drying
Methods. Korean Journal of Food Science and Technology
5: 15-21.

Lee, G.J., Kang, B.G., Kim, K.S., Kim, [.H. and Han, J.W.
2013. Cultivating status and chemical properties of soils
of Jujube Orchard in Bouen Area. Korean Society Of Soil



556 BREILAMRRIZ2 S5

Sciences And Fertilizer pp. 194-195.

Lee, G.J., Kang, B.G., Kim, K.S., Kim, I.H. and Han, J.U.
2014. Investigation of chemical properties of the jujube
orchard soils at Boeun region in Chungbuk. Korean
Journal of Environmental Agriculture 33(1): 24-29.

Lee, J.W., Kim, C.W., Oh, HK., Lee, K.H., Lee, S.K., Kim,
S.H., Kim, Y.H. and Hong E.Y. 2016. Effects of Root
Pruning Period and Number on Fruit Setting in Jujube
Cultivation. Korean Society For Horticultural Science pp.
146-147.

Lee, J.W., Kim, C.W., Oh, HK., Lee, K.H., Lee, S.K., Kim,
S.H., Kim, Y.H. and Hong, E.Y. 2017. Effects of fruits
setting and cracking in Jujube cultivation under rain
shelter. Korean Society For Horticultural Science pp. 130.

Lee, K.H., Park, H.S., Oh, HK., Kang, H.J., Choi, S.H. and
Shin H.M. 2020. Characteristics of fruit and yield by
planting distance of Jujube (Zizyphus jujuba Mill.) in rain
shelter house. Korean Society For Horticultural Science
pp- 154.

Lee, K.H., Park, H.S., Oh, HK., Kang, H.J., Lee, S.K. and
Shin H.M. 2018a. Characteristics of yield and fruit of fresh
Jujube according to amount of fruit set cultivated under
plastic house. Korean Society For Horticultural Science
pp. 145-146.

Lee, K.H., Park, H.S., Oh, HK., Lee, J.W., Kang, H.J., Lee,
S.K. and Shin, H.M. 2018b. Growth and fruit character-
istics of Zyziphus jujuba mill by the types of rainshelter
house. Korean Journal of Medicinal Crop Science 26(6):
477-481.

Min, H.Y., Park, E.J., Lee, SK., and Cho, Y.I. 2003. Effects
of grape extracts on free radical scavenging activity and
inhibition of pro-inflammatory mediator production in-

mousemacro-phagecells. Korean Journal of Food Science

AN11E A435 (2022)

and Technology 35(1): 132-137.

Nam, J.I. 2016. Development of genetic markers for identi-
fication of jujube (Zizyphus jujuba Mill.) cultivars. Ph.
D. Diss., Chungbuk National University, Cheonju, Korea.
p. 1-2 and 37-46.

National Institute of Forest Science. 2015. A Study on the
Jujube Standard Yields for Disaster Insurance Program.

Park, Y.K., Kim, J.S., Jung, J.Y., Ha, S.Y., Park, J.H. and
Yang, J.K. 2017. Effect of tree age and tree growth on
Jujube(Zizyphus jujuba var. inermis) fruit yield. Journal
of Agriculture and Life Science 51(1): 15-21.

Richard, P.M. and Donald, S.S. 2000. Peach tree growth, yield
and profitability as influenced by tree form and tree
density. HortScience 35(5): 837-842.

Somporn Na Nakorn, Chaiphon Chalumpak. 2016. Effect of
tree age and fiuit age on fruit development and fruit quality
of Pummelo var. Tabtimsiam. Journal of Agricultural
Technology 12(3): 637-645.

Tustin, D.S., Hirst, P.M. and Warrington, 1.J. 1988. Influence
of orientation and position of fruiting laterals on caonpy
light penetration, yield, and fruit quality of ‘Granny smith’
apple. Journal of the American Society for Hoticultural
Science 113(5): 693-699.

Yoon, HK., Seok, S.J., Kang, K.J., Park, H.N., Lee, U.S.
and Seo, J.H. 2022. Comparison of fruit quality and yield
according to trellis systems in green house in Jujube.
Horticulture Research Division, Chungcheongnam-do
ARES, Yesan 32418, Korea.

Manuscript Received : October 12, 2022
First Revision : November 29, 2022
Accepted : November 29, 2022




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


