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Abstract ‘Daeneung’ jujube tree was 50 cm above the ground as
. evaluated by the balance of reproductive and vegetative

BACKGROUND: The successful management of jujube e

trees depends on maintaining a balance between reproductive
and vegetative growth. In general, heading cuts of trunk
stimulate rather vegetative growth, but could decrease
flower initiation. This study was conducted to establish a
heading-back pruning severities at planting in the one year

Key words: Canopy Volume, Fruit Diameter, Trunk Cross-
sectional Area, Yield

old ‘Daeneung’ jujube whip nursery tree by investigating M E

vegetative growth and fruit yield. ) o

METHODS AND RESULTS: The heading back pruning ol T2 el wisl 9] B 7ge) Zhdshal <)
B, A5 9 B4 497] 4] Waska b Wik of

severity was assigned as 5 different ranges as follow: one - = ’
bud (TR-10, heading back pruning was 10 cm above the Yt S84 484, Aol Zsto] oA Axslpr) Ao
ground) three buds (TR-30). five buds (TR-50) sevenbuds "1 7171 PP 550k 5] Wbt 7iaetifial
(TR-70), and nine buds (TR-90) were left of scion. The ~ —2CIH tiF== A8de] o3l 45 S1 anzk 21} Fej2 o
Ell5, 6], < Y3t Fene] tF7t 4

number of buds on whip trunk was correlated to the central ol Z]]J:_ N = - =

leader length and increment of trunk cross-sectional area, H]X}Oﬂjﬂ Wis wowA Ang ffshs ApiAEe] 5o
o)

negatively, and to the tree height and canopy volume, L 7, 8]

AAR R e T2 JQEA(Zizyphus mauritaiana

positively. The yields in the TR-50 treatment were higher
Lam.) 8 S57(Z. jujuba Mill) 250] A= 9], ¢

about 2 times than other treatments. The fruit diameter was 2
not significantly different among the treatments. A g disgol ofste] sidlelMe A Tl 5F
CONCLUSION: These results indicated that the optimum =0 A A QTH9, 101 A =uelA diFubre A
location of heading-back pruning in one year old o] AaA, F9T U FEO HETS TR AE Q)

om[11], EAX Z/FEATEEKOSIS)S Azol| oahd
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gl el dEE 97k A9 fledel4, 12], do o
P Aot we Alzrt gekehA EREA ook tiE
el A ddel] A& AR, d=elME T
2] 4125 67[primary shoot, secondary shoot,
mother-bearing shoot (young fruiting spur), old fruit
spur, fruit-bearing shoot (branchlet)] = -3t ITH13].

Sl AplEs g FESS REolH, (H,
whx, rRE, o, B, Y Sl EE0l mielM Al
=S QAH12, 14], o5 FF=0l A9 B AT,
CH2TE, AR, et o] ApiA e o= A
o] T FETg 0k el getehA] e Holt1, 15]. H<tel
= B EG dgo] 28 o) Z T i AY wEE
o] dEof “AphhE, ‘grhF el BA R fEEaLl A
d[16], @A AFA Aksl =siakeEg el dE (http: / / www.
forest.go.kr)oll T5¥ taF th FF52 s, ‘A,
A, AR, Y Sl Stk

A9 S fleis 27l sbds v el
of sh[17], 27] threhe oM FaRE Fags
W AJZE lel) ofof stR (18], duES ol & uY
A A A4S A 3~adAe] 5 SaT 345
Al A7) BEE HEE kL Q19]. thFuE 5
o we} Zfol7k GOt W A4 3EANE Huprk 6] A
arato] AjA gdatel] AJE7lel EEdhvkal dh12]. et
s B5 B ol iAo avt Aol 10 m 744
A e FAZE ek, 20], Fdell e £719] o
ofelA] AT THAI(1AF A%, 22k A%, AIEA)NAM e
w37} olFolAAM A7} PYE = R10], HhF Auiat
S FE o R A9 AN 1aAE
Aol Tbssti, AN sk §E7lel wud 4 vk
F4sta gk

AnbA o R Fze] AR} BEE A Al S S frioet
7] 91l BE AXHOZHE 60~90 em EololA FhE A
gz, ojrrh Yo AzA A g Az A]lo] Y
& S olon], AXHORRE 45 em ofdiel] A3} HE
HAES Aol wrar F21]. HiEE i ApiAE
Gt diF 194 S xe] BE A A e
L& Fol] A8l Tk Adskel, LA S1X7F A
Al w2t 2 olE 5o, dF g i AniAE
270l HE wuE Fusp] s A4 Al 7139 & 1%
ST AR 915 10 em®F ) sk whdel] ThE A
HiARES = 17HRE dFa Aae A9 oz A]lo] P W
Tk ohufz} 23t 9127} wto} wpdo] Awel B = 9l
A9 AR Az 52 M gl g HAE wol
AR SR A Lo, A Al Ha 3~479] wE AL
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AT HdiFuRre] AE aste] MAAIR H(Akx
o AAE)e ‘e S A5 194 3z HE, Al A
BE0 AEE AT 10 em §-91 77047, diEdo] 9 Hd4
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Xa| ¥ RHujEt2| Y
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Al AIFEEZS] A5 AHAAE 5 R[S 4 10 an
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ATE 5, TR-10 A2l7s A F9loll & Uivks ATl
TR Adslelal, TR-30 Agl++= 37, TR-50 A&7 5
7, TR-70 A&7 770, TR-90 g7 9719 &5 7]
I e Adelnh AT wiAE daolqlar, wHEE
= 3RHgollom 7t HkE AETE Ago] fAket 1579
HES el SYSIGTHE AT« 225%).
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A ZEdde 45 WA Woll M) FreAT s}
Ak ARl ] AEoZ 62 1599 FHEHN-P,05-K,0 :
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A FEsktt
A TE S F9 el Btk Ax, S 0 A
4] (primary shoot, extension, central leader), 71t =
A

Z)(secondary shoot, side branches, feather), AZ}L
(mother-bearing shoot) %! A 3}-4|(fruiting-bearimg shoot,
branchlet, fruiting shoot)2] #&jell A t)FLr Hiol
WHASE Alxe A 35RE Tased, 3 HAe =9
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Fig. 1. Jujube shoot structures : (A) mother-bearing shoot,
(B) first fruit-bearing shoot, C) second fruit-bearing shoot.

7Rk e s A2 R, 5LEFE ot ZAd) 7
WA Az wo] Al dlsks Axg, 3 WA xR
127 A% A st o] stk Al A Al
Z= 69 olF F WA 29| HololA Asl=t] stolr}
ZAgzlo] gl oAl A ARE F 3 WA Az 234
oo iAol MRt wAsta, F WA Az 1, 294 7HA
BipoA wysh=T), stebr AR 3 wAel Al WA A%
S A Bd Agel BF gHEA, T oA Axe g
A o} FH 9l SA R o] §d itk ol & Al
M F WA 2xE AEA(mother-bearing shoot),
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HA|(first fruit-bearing shoot), Z¥}5.A| 2] Holof|A] 2y}
WA sloprh AAE AlxE 22 A3 (second fruit-bearing
shoot)2} A 3l7|2 3thFig. 1).
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TCA(em?®) 2 FHE8(m’) I 102 208 - F4AF 59 319 A 9 SAEY S AT HT(Table 2),
(kg) o= ERASITH17, 24]. % 35X TR-30, TR-50, TR-70 #2755t 174 o) &
W FEES APEA] Wzt TP ASEHA Asksict. Hat A dolgl & 34 4ol TR-10 A -9}
AR ks s VISR sl 35F(NE njwek u, Fo SA Qo= TR-50 Al old, F 5+ 24
40.0 mm ©JA, % : 24.0~39.9 mm, 3% : 24.0 mm 7] °]& TR-30, TR-50, TR-70 A 2|54 At & Aol
who R Eistal, ZH7te nlgS AkESISIth A TR-10 A2 AF 730 Ark & H4 796 o} 9l
T o] T AFAZ o] 88 = 17 vlell glo] 3+ A
SAH2AM 9] ZX4=7}F 0747} Eofof el = E78ta 0.57) A% U
EARAS SAS 92 ITEIHS o]gsle] FAMEAS © Zl(Table 2) A|3H- FLea F4goprt whAsta 41%
0.05 )3} 2.2 48313 21, Duncan test® 53 ths St AIEF7E 27 171 QISl7] wiiEol itk Fig. 2). ofest
ARE AABIGILE WESE F 3o R, 59 159 YA BA ool uhEE S 5L A3t o2 BEE d8 69 1
2 AR 1578 19K, 10€ 209 54, 11€ 549 9 el AA= LY.
g A FHFEE A 5TE IV CE AFssith AEEE T3 71HGE & i ) Al i =
& Tao] NE Fste s A4 WAV AHE o olE 7]
243} W pE e FE Sole AHGFH, AS, A Aot T Al
W EAR 713 2717 AXA "eH17, 25]. o]Hd o]+
SIOFAHRE 2 O9E diF AR 31 S A 9 o)
59 319 F7F e Ay BEo| AL Alwnw A e 8 B A Al He RS T AR ol
5 39l 8 5-97) W3 FhS Ak TR-50, TR70, = VHRE sl RS she A7k @), ofeeh 4l
& g ol s AT 99 RS st

=

TR-90 X T-E2 0.0% %2 VAR HEo] AR A= §-
Qe w2 242 108 370 E71aL Akg TR-102 TR-30
A= 6.7% AL VAR Table 1). 1 7 At
HL7b 7P oFlld TR-90 A2l77F 116.1 em®, A H%
7F 7P A3 TR-10 A2]772] 49.4 em tiy] 2~3u] A=
o gk ey 3 3] Aol gk WielE TR-10
2277} 384 em® 7P A9l TR-90 #2177} 26.9 em
2 7P Askeh 2 ARelA 3 A%A Aolrk T Ak
d TR-90 A2]79] a7t A7+ & 7P =3 23S A
g7 o] ol 9l Ao wiEe®, TR-10 #2179 4
F ot 9l A9 Zol7k 10 em HEolARE TR-90 7
£ 90 em FESITE 54 319 FHATHA(TCA) Hlhg2 : — :
a9l w2 F7F Ak A 7B AdE TR-10 A2+ Fig. 2. Slhoot growth of adventitious bud in the one-
7H Ll e, 451 A7k M CHIR RO Ayl Dol e nE e e ey e on 1 My
0.33 cm? thH] 3~49 F%= o ZtKTable 1). March.

Table 1. Mortality and vegetative growth in the one-year-old ‘Daeneung’ jujube whip nursery tree on 31 May as affected
by different heading-back pruning severity at planting

Treatment” Mortality of Tree height Central leader TCA Increment
nursery (%) (cm) length (cm) (cm?)
TR-10 6.7 a* 494 e 384 a 1.18 a
TR-30 6.7 a 619 d 342 ab 1.10 a
TR-50 0.0 b 759 ¢ 329 b 0.64 b
TR-70 0.0 b 100.3 b 31.4 bc 0.62 b
TR-90 0.0 b 116.1 a 269 ¢ 0.33 ¢

“Means followed by the same letter are not significantly different using Duncan's multiple range test, 2=<0.05.

Y TR-10, trunk were cut to 10 cm in tree height on 15 March (one bud was remained in the scion) ; TR-30, trunk were
cut to 30 cm (three buds were remained); TR-50, trunk were cut to 50 cm (five buds were remained); TR-70, trunk
were cut to 70 cm (seven buds were remained); TR-90, trunk were cut to 90 cm (nine buds were remained).
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Table 2. Feather growth of scion in the one-year-old ‘Daeneung’ jujube whip nursery tree on 31 May as affected by

different heading-back pruning severity at planting

Number of feather

Average feather length

Total feather length

Treatment’ per tree (ea) per tree (cm) per tree (cm)
TR-10 0.5 b* 15.0 b 75 b
TR-30 14 a 21.9 ab 30.7 a
TR-50 12 a 26.3 a 316 a
TR-70 11 a 24.2 ab 26.6 a
TR-90 0.9 ab 7.0 ab 15.3 ab

“Means followed by the same letter are not significantly different using Duncan's multiple range test, 7<0.05.
¥ TR-10, trunk were cut to 10 cm in tree height on 15 March (one bud was remained in the scion) ; TR-30, trunk were cut to 30
cm (three buds were remained); TR-50, trunk were cut to 50 cm (five buds were remained); TR-70, trunk were cut to 70 cm
(seven buds were remained); TR-90, trunk were cut to 90 cm (nine buds were remained).

Table 3. Vegetative growth in the one-year-old ‘Daeneung’ jujube whip nursery tree on 11 November as affected by

different heading-back pruning severity at planting

Tree height Tree width Canopy volume TCA Increment
Treatment” 3 9

(cm) (cm) (m”) (cm”)
TR-10 119 b* 634 b 0.07 b 6.90 a
TR-30 115 b 62.7 b 0.07 b 525 b
TR-50 127 ab 879 a 017 a 428 c
TR-70 125 ab 87.1 a 0.16 a 3.87 ¢
TR-90 144 a 77.3 a 0.15 a 2,67 d

“Means followed by the same letter are not significantly different using Duncan's multiple range test, £=<0.05.

¥ TR-10, trunk were cut to 10 cm in tree height on 15 March (one bud was remained in the scion) ; TR-30, trunk were cut to 30
cm (three buds were remained); TR-50, trunk were cut to 50 cm (five buds were remained); TR-70, trunk were cut to 70 cm
(seven buds were remained); TR-90, trunk were cut to 90 cm (nine buds were remained).

Al FrEstARH18], WS IARA f13lo] SltH26]. Al
PelME 2 A sk AR TR-102 TR-30 A2 +-5
old 549 319 FIF A ] AL AIARE BEO] 11
Aol F7FslSitH Table 1).

Ao @ A Jobs AAs| wie] FA Y 52
2o AAZ wafste] AF-AA0l QlolA AL oFstdel
2k SolelA wobel Alxe] YgE kA RIS,
27], dubdo® Austal e 7B Adk 3~4719] FellA
dobel AlERE Aol 9T ¥ 1 okE w52 EEA

I} EE FuA otk Sis]. AE So), Al

21]. ¥ AE YA BE A=
o] 59 319 HE FHolA B SX= i LA

o} FF A A9 wER
ofslo] A H9 SAFE 1~271 vhell H#] ¢kgkon, o]y
o HE H9) SAEY 59 31Y F dole Ao} s
TR-10 H2F5 Ashd 57 Adk w7} S5 oA
= 7o) 93t Table 2). 5, Table 34 TR-90 2]+
F0 AAAE 7 140 em FE(E A9T 2 120 ecm)Y
o AAEIE A FAE o] g2 A4 K9] ArpA] g1 uj

A7F ARATE TR-90 AT+ 7t 591 A#EA7} 171 v]
Yko]3(Table 2), A#EA7} F7k2 A 531 A44] 9
Al 59 314l 30 cm ©of3tE o] AZ3t3l7] witol Tk
(Table 1).

WA g 391 119 59 FARA a1 TR-90 2277}
144 em= 7P #9431, 7% 9 FHEAS 15 w5 570
oA WY TR-50, TR-70, TR-90 A &|7-50] 27} 77.3~
87.9 cm, 0.15~0.17 m? JE& 37 o]8t= FAH TR-107}
TR-30 AFT59] 62.7~63.4 cm, 0.07 m*> KU} 25k
=3} TCA vojE 7k Ao =7k A3E TR-10 A
ZTeld 6,90 em? AEE 7PE =9k, TR-90 A2 7olA
2.67 cm?Z 7P wioron], TR-10 #2]79 TCA H|thak
TR-90 2|75} oF 2~3H] A% 71519t Table 3).

1€ 59 ZAbeA] Uil 331 & A5+ TR-50%
TR-70 2759 16.4~17.47] ==, TR-102} TR-30 2]

9] 12.5~13.770¢] vlal] FolatAl Wkt F3F 549 4
73e TR-30 277} 6.8 mmE TR-90 H&]72] 6.4 mm
BT} #9101} TR-10, TR-50, TR-70 A& TE57H= G2z}
AATk YA 23k AR 9] 4= TR-507} TR-70 A& +5
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Table 4. Growth of feather and second fruit-bearing shoot in the one-year-old ‘Daeneung’ jujube whip nursery tree on
5 November as affected by different heading-back pruning severity at planting

Average

Second fruit-bearing shoot

No. of feather

Treatment” per tree (ea) fdiameter of Number Average length Total length
eather (mm) (ea) (cm) (cm)
TR-10 13.7 b* 6.4 ab 742 d 26.7 a 1,981 a
TR-30 125 b 6.8 a 70.3 e 26.7 a 1,877 ab
TR-50 174 a 6.0 ab 86.3 a 24.5 ab 2,114 a
TR-70 16.4 a 6.4 ab 83.1Db 274 a 2,277 a
TR-90 14.9 ab 58 b 76.2 c 199 b 1,516 b

“Means followed by the same letter are not significantly different using Duncan's multiple range test, <0.05.

Y TR-10, trunk were cut to 10 cm in tree height on 15 March (one bud was remained in the scion) ; TR-30, trunk were
cut to 30 cm (three buds were remained); TR-50, trunk were cut to 50 cm (five buds were remained); TR-70, trunk
were cut to 70 cm (seven buds were remained); TR-90, trunk were cut to 90 cm (nine buds were remained).

Table 5. Yield and fruit quality of one-year-old ‘Daeneung’ jujube whip nursery tree as affected by different

heading-back pruning severity at planting

Number of fruit Fruit weight

Yield per tree Fruit diameter Soluble solid

Treatment” per tree (ea) (g) (g) (mm) content (°Brix)
TR-10 30.3 b* 19.7 a 597 b 332 a 22.0 ab
TR-30 28.8 b 19.6 a 564 b 342 a 225 a
TR-50 493 a 19.2 a 947 a 326 a 21.6 b
TR-70 30.5 b 20.0 a 610 b 342 a 226 a
TR-90 28.1 b 19.6 a 551 b 344 a 225 a

“Means followed by the same letter are not significantly different using Duncan's multiple range test, 2=<0.05.

YTR-10, trunk were cut to 10 cm in tree height on 15 March (one bud was remained in the scion) ; TR-30, trunk were
cut to 30 cm (three buds were remained); TR-50, trunk were cut to 50 cm (five buds were remained); TR-70, trunk
were cut to 70 cm (seven buds were remained); TR-90, trunk were cut to 90 cm (nine buds were remained).

o] 83.1~86.37] L%, TR-103} TR-30 #2752 70.3~
742700 ¥lal] 107 A% @oror TR-507 TR-70 A2
59 22} AFA o] Ft Zeolgh ¥ Hol= TR-10, TR-30 A
2753 Zol7h §ISItHTable 4).
Az 9 =20 B gk A J3ke 4,
& T8, WARA01F, B g
AE ol wep depAEd], Ao Ao ol
A Aot 255 SEAAN %ﬁ shrgl 54 7919
vl Ao AErt ﬂ*% g dEA ok
[21, 27]. Z22iv 571 ARERRE] 7
= A AdderE Fu, F SA5 9 SR
2E QAT TCA vl Hat 2249 ztol= ¢l
LA WH 8]. & béoﬂﬁ% T Ak Yoot AEeE
1€ 5% Wl o, 7%, £, t
S AaEE Aol YoYU T

¢

L

9,

%, 2>‘<} A O] Hat A2 T A vz Ftst
= 7A%o] SISitKTables 3

A PefA] =7 Ak AErt A8eE TCA vuiE 2
T A9 HAo] F7khs AEE YERIE Z(Tables
1, 3 and 4)& dWHF o g WAL FF o 4 A

S oAk F AR WA Fde] shsolAe
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AXHOZHE] 50 em ©J3} FololA] BT T SAE
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dom, 7H4d 18E §=RE TR-50 A 277} 21.6 °Brix®
718 SoktK(Table 5). o= W A7t WS Bt
W 9 7R 1HE SRR asARE U o A
B SRR Ba117, 18, 29]9F frAkerSiT
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Optimum Heading Height at Planting in the ‘Daeneung’ Jujube Whip Nursery Tree
Table 6. Yield efficiency and distribution of fruit diameter in the one-year-old ‘Daeneung’ jujube whip nursery tree as
affected by different heading-back pruning severity at planting
Yield efficiency per treex Distribution of fruit diameter (%)
Treatment” TCA Canopy volume
(kg fruit / cm?) (kg fruit / m) Over 40.0 mm  20.0~399 mm Below 19.9 mm
TR-10 0.08 ¢* 8.21 a* 12.0 ab 87.5 ab 05 a
TR-30 0.09 ¢ 843 a 14.0 a 84.6 b 14 a
TR-50 0.19 a 6.04 b 54 b 938 a 0.9 a
TR-70 0.13 b 361 ¢ 12.4 ab 86.0 ab 1.6 a
TR-90 0.16 ab 3.76 ¢ 11.2 ab 88.3 ab 04 a
“Means followed by the same letter are not significantly different using Duncan's multiple range test, <0.05.
Y TR-10, trunk were cut to 10 cm in tree height on 15 March (one bud was remained in the scion) ; TR-30, trunk were
cut to 30 cm (three buds were remained); TR-50, trunk were cut to 50 cm (five buds were remained); TR-70, trunk
were cut to 70 cm (seven buds were remained); TR-90, trunk were cut to 90 cm (nine buds were remained).
*The data of TCA and canopy volume were used that were checked on 5 November.
T2 3.76 (kg fruit / m’> canopy volume)®.th= ¥k
L (9 40 mm oY) #4 9 v]EL TR-50 A2
T7F54%% e A=Y 11.2~14.0% thH] hk 50]
2oL}, FE(24.0~39.9 mm)> TR-50 A2|F7} 93.8%=
#9431, 3HE(24.0 mm VRHE B A
FEol ¥25s F7leh

DHE O
Ean =T .

o uE
dl, AL Az
S
[17], sideh =
e %
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T8y el FEEE U
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gl Ee)7] wlize] o Auiaks
Mot
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FEE
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HE e T e 3
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=&
= Al

fruit / cm? TCA) thH] 2~3H}

A1 m’d FHEES IR TRS50 A7) 6.04 (kg
fruit / m® canopy volume) ==, TR-10 H2]7-9] 8.21

(kg fruit / m® canopy volume)X.rth btokal, TR-90 #2]

FEs7] 8l ke A
& s ska A
of TEPNL B BoH7] B AF
HETb AErE F0 SA5 9 At 5
T7F avE s Hom(Table 4), SA5 % 231 2
A7 78 ek TR-50 A 27-2] vt Aateo] 22
<= & 74 =St Table 5).
o] Al AakeRe g=a1, 2% 9 FhE o] S
2 Z7kehe o] glo12]. 13y 3= okt A ZHRE 10 em ¥
A% 0] Al VERIM(31], AFe] S
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FE= AR AFo] AN TCA Hlg=o] 7 A4 ARG =9A 1 44 1 m’E FF a8 Wit
TR-90 A2 W AAeRS TCA Hitio] 7 34 (Tables 5 and 6). £°]3F H& TR-50 #2792 =3 €3 1
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