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Fructification, Fruit Characteristics, and Yield According to Tree Age
of Jujube Tree (Zizgyphus jujuba var. inermis) ‘Hwangsil’
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Special Forest Resources Division, National Institute of Forest Science, Suwon 16631, Korea
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Abstract: The fructification characteristics, fruit quality, and yield of the ‘Hwangsil’ jujube tree were analyzed at
various stages of growth age (3-8 years old) to obtain basic data for developing high-quality jujube production
technology. The average height, crown area, stem diameter near the root, stem clear length, the number of the main
branches, and the distance between any two main branches were 230.8 cm (224.4~247.2 cm), 3.0 m* (2.1~3.8m?),
4.8 cm (2.4~6.2 cm), 69.1 cm (46.6~78.0 cm), 12.9 (8.6~19.6), and 8.1 cm (7.4~9.0 cm), respectively. Tree age
was positively correlated with the crown area, stem diameter near the root, but stem clear length negatively correlated
with the number of main branches. The average number of fruits per mother bearing shoot and tree was 20.0 (14.3~
26.3) and 302.8 (257.3~373.5), respectively. There was no correlation between tree age and fructification cha-
racteristics, such as the number of fruit-bearing mother shoots per the main branch, the number of fruit-bearing shoots
per fruit-bearing mother shoot, and the number of fruits per fruit-bearing shoot. Since the shape of the jujube tree
is constantly managed based onthe growing area and type of greenhouse where the tree grown. The average fruit
weight, fruit hardness, and soluble solid content were 24.2 g (22.4~26.8 g), 28.4 N (27.3~30.0 N), and 19.0% (17.1~
19.8%), respectively, with no correlation between the tree age and fruit quality. The average yield was 7.4 kg per
tree (5.7~9.1 kg), with significantly high quantities were produced in six and seven years old trees.
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dt44; province of Hebei), AF5AJ(ILHA; province of
Shandong), AFA1A(1LIPE44; province of Shanxi), AdA]AJ(I5k
7544 province of Shaanxi)3} shAd (W H4; province of
Henan) 5 67 Aol A AAFE| L Ql} E3h tf U=
Z20] Q9 AYujGAILR, 2085 o|AFS] =717} AufEH
= 38 AEYo|tHLiu et al., 2015; Liu and Wang, 2019).
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=, T2 = thokel Qokivt 9lom(Hy, 2011; Liu and
wang, 2009), 9, H|EfWl C, cyclicadenosine

monophosphate(cAMP) 2] 3+G-gFo| AlufRct zhzb 2w),
100H], 1,000 A= =31, T, triterpenic acids, =2}
2uols, Bizols, SAAs 5 343, Bin 5
93t o] X3} THLiu and Wang, 2019; Liu, 2010;
Liu et al., 2016).
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Figure 1. Horticultural plastic house and tree shapes depending on tree age of ‘Hwangsil’ jujube tree.
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Korea)ol| oj3}% of B8 ZFHG=H|(RA-510, Kyoto Elec-
tronic MFG, Japan)2 745}31th 23 82 & 2H
Gob B WEol gom AT TH S
grade)& ' FA|o|A AAHH A HAHS F
2 ok 5 A5 /)20 ueh ERstel 1 v
Az GiRe] SF 71EE o7
Aol AAE e AUA ot T AE A (A
HoholH BE s Al Al ofs) 27 Tk}
CH(Table 1).

A%

Mo N o Ho

1‘
2



Bt

- = ot

604 BB LLIAAR

Al

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

108 Al4E (2021)

Grade 3L 2L L M S
Size (mm) 3 L>40 mm 39 mm<2L.<40 mm 36 mMm<L<39mm 33 mm<M<36 mm S<33 mm
4, SAEM i Fele fEE, 2429 thi FAR|Ql 2aat ik
SARAE ol e ARSI, EEE, 2 A ejo] 4=a1(5EA ~20 )%= 2.1~3.9 me}, 3.2~4.5 m
73, AlstaL, FA|, FAZA ), AAFAG AAEAS, £ 42 Yehar ik =3 A9 9] ti Sy i
ARG AR, AR 2, Ak A 2 (A ~20A4) 247 3.5~11.1 m*9} 42~21.4 m’Q
B 2 9 A EGEH o), A F 9 Ao B vf Qlek(Pack et al, 2015). o]= &5 A
B, Gk), TEEe HaL, 245H7] $fsll SPSS(SPSS v e} 9 )b, A= o] FEfol wheh 42arel gy Ao
Inc., ver. 19.0K, USA)E o] &35}o] ATHEA T} BALEA zlol7) Q= Aow ALRETh
= A5k 0™, Duncan thEH A (p<0.05) 0= A-HA UvbH o7 A o] HEHA (A A A o mE 2 2}
= AABHAH Aok AufHA)S Bt 3.5 m’(3.5¢1 m)Ql RO FAF
& 1.2 (Table 2), -] Auf Aol A F&71Hsrd 2] o
dut o nF W 9L wEjshe AR ek F2 A A
Abehs HEeA oA Bz o] ASHA (A A ) o
1, MREXM BHE 80 m(4x2 m)Ql Ao 2 B IEo(Lee et al., 2013),
L Aol el ASEAS Hla2Astr] 9 A o AeT7FsHA H of 2v) A @2 Zles v
off =1L, A, AR, FUBES A2 2ARE A3 ERTh ol Exo] A9, AZHRI(FEA)eE 294 o
© U Ak AP o] als et 230.8 em(224.4~ O] ZHAoll A B AAdo] Zhsstal, Ao Hukg i
2472 em)3l Ao ARG O, TAMO] 2472 emz  AALS S| et FAHHO® AT o AAS FEs}
14 grort el utet 2 Fjolt= gl Z102 vekd 7] wjEo]thKim et al, 2017). W, “FAPS 234 o]
CHTable 2). ANFE o2 Ao hrie] drlol A Wl o FuAA Tale] Mzt Bebgato] oy el
8 AAMEOAZ o] 83t0] AATE o2 st glo] = Aol Stk FA|oA WAsks A= AASEAL =
Sgol Z7Kgtel utet 1e] Holsk AA e Ao AY 1-27e) QTS AYAA A2k frshe] T
BRI GO STHAL FF 30 Q138 m) S AR weh A o] B s u) S FHop 2
A Aer ARG O, o] SRl uhet A Zpol & K th(Figure 1).
o] BAHOR Gols] & AR ehgrhTable 2). ‘PAPo] UAL B 48 om(24~62 em)E Lpehy
Ao AL S FEHE Fedol wEk A=)l o, o] S wek foHom Sk A=
O3t pgfo] o] RofRitk EFF AT B AAEK, 4 HAt(Table 2). ‘H="(SAA) 2] L9742 w7k A9
22} & AAHE o) aeAdd) EEFE 52 aLesto] Fefoll wet 3.7~43 em=z HgE HE7E QLo (Lee et al,
AW S AR oA 2 S Al A 2018a), ‘A (Y] B 5.3 emz2 FUI} PG &
S0l Qltk HhdHo] b B o] B9, el A ZHET F& J o2 YEylth dubdor fAlao A
Table 2. Growth characteristics according to tree age.
Tree age Tree height Crov;/n area snt::rl tdhi:rrrls:)etr Clearsltzrrlngth of Numtl);;n(;i main bet]\?v:asgin:neain
(cm) (m™/tree) (cm) (cm) (ca) branches
(cm)
3 229.0b" 2.1c 2.4c 46.6b 19.6a 7.4b
4 224.4b 2.4bc 3.9b 69.5a 14.0b 8.1ab
5 231.1b 3.1ab 5.3a 78.0a 11.1c 8.1ab
6 229.0b 3.8a 6.2a 76.8a 11.0c 8.0ab
7 247.2a 3.7a 6.2a 74.4a 8.6¢c 9.0a
Mean 230.8 3.0 4.8 69.1 12.9 8.1

*Values in a column followed by the different letter are significantly different at 0.05 level.
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2 Ao A AHE UEhdle F8 42 (Richard et al,
2000), “H-ofj3 0} A O] 2917 Aol EF 1G]
REERT B 25 5 AuEs, Lela AR,
AR AA W 3z A, AlH] S Aujde] @Halo] 4
Aol Aeld B4 JFS mA Aoz ARHEL

BFA 0] R|5Fal= B 69.1 em(46.6~78.0 cm)el AL
2 zaE|glom, 3dao] /b wek SUA ofge) L
oA ol whE Astale F2AQl Apol7t gls A=
el TH(Table 2).

‘SOl A== HdE 12974(8.6~19.67) Ao R
ehgon], 3uAe] FA57k g wgtont Alstast
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SEV“ o] oA = T Aol E HolA| itk 5 thefRt
B Y FE Ao digt F=7HA BS54
Z*} 2 EAo] Zadk Zlow wokdh
2, ZMEHN
Ut Sl o] AAEAS 2ARE Ak o2t &
FAG AR pet A x| AR S, A
TAalg 7k7F it 1470(1.0~2.170)2}, 8.27H(5.5~9.87H),

257124~2870)%1 Aoz vepdon, =7 o FA14
o= O—W‘ﬂ 7\}°1% $L A TH(Table 3).

4= W 302.870(257.33~373.57)F L
o, TRAIA 33 BAR0E fols A e

o I 1o
oA Q 2ol 7k gli= A2 e TH(Table 2). 0] 2 & YERtH(Table 3). 12 =& o] F7hetol| what 3}
AR o]F 8 3FYTA Y] ST FHETE A7t WobA = F3gE A HolA ottt
7oA AR tiREe] FAE A il S dutdom [AS0] AMRS A, Aunz]|
AT 4~59A4 o) F FUFUTE 23 BF S 3 WS 23 4 H(Kim et al, 2003)7} A
HeE AR BT A Hutel HHe) AAS § ATEAu], B PN, 29, S5 S(Guak et al,
W5l7] Slstel FA9 ARG AASte] FAHRE 2HEE 2009)0] AL wlATh PR FAL Aol
L Aud 4o o] Eo R AlREL, Bao] B @A FAF 5}9A0] Aah MAelA A, 4
A g memt AAX ool 77 oF 8749} oF 67l KBRS mEshe] 43, S A, X4, AupEA|S
AcR Bag v} Qon|Pak ot al, 2015), 2 1~30 5 5% 9 AAWAS Qg 2AshA B o
A ZHA A A= E ok 1A o] Af7EA] ol A AR ol =3 W Ao e HolA] ¢ Jlem
e Ao AAEA | wt Pt AR 2]} Q) T
£ Zlo® vepg,
‘SFal o] 2| 7F Adle Hat 8.1 em(7.4~9.0 em)Ql A 3. IAEM
oz zAEYOn, £ 749] AolS Uehbx] gk hEUT 3HPY BUERS AR Ak bt 2
(Table 2). &, -2} 47h2, 2917, Malar Ho] 4 oh 344l Zojel £74-¢ B 38.8 mm(37.2~40.4 mm)3l
TS WOl W, FASE 2o ARe Uech Qb o zAREYon], THAY F7o] RoHoR Mg
o2 NEY W RS ST YT U AL gste] A7 vekdeh 9] 439 FHS B 364 mm(357
AYA T2 YR lsEAT SRAGA we FA ~373 mm)el AOR RAE YO, $H3 B R
Qo) 221 B FASE 2ASKE Aol Masieh Te  ugke] SoIg HolE ol opch of g s
A LR AU SRR FA TS 2 el ek Aolt g A AU £ e
A 3-4Ae] GRBOINT thh Ho|Z B W BFE ek 242 224268 O ZHHAOH, 61
Table 3. Fructification characteristics according to tree age.
Number of Number of Number of Number of Number of
Tree age FBMS*/MB FBS/FBMS fruit/FBS fruit/FBMS fruit
(ea) (ea) (ea) (ea) (ea/tree)
3 1.1a° 5.5a 2.5a 14.3b 285.6ab
4 1.2a 7.1a 2.4a 16.6ab 257.3b
5 1.6a 9.8a 2.4a 22.0ab 276.0b
6 2.1a 9.4a 2.5a 20.7ab 321.8ab
7 1.0a 9.1a 2.8a 26.3a 373.5a
Mean 1.4 8.2 2.5 20.0 302.8

* 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.
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Table 4. Fruit characteristics of ‘Hwangsil’ jujube according to tree age.

Tree age Fruit length Fruit width Fruit weight Hardness Ssc”
(mm) (mm) (2 ™) (%)

3 37.2¢" 35.8a 23.7ab 27.3a 17.1b

4 37.7bc 35.7a 22.4b 27.6a 19.2a

5 38.8abc 36.8a 25.0ab 28.4a 19.2a

6 39.7ab 37.3a 26.8a 28.8a 19.7a

7 40.4a 36.5a 25.8ab 30.0a 19.8a
Mean 38.8 36.4 242 28.4 19.0

* Abbreviation: SSC(Soluble solid content).

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

Table 5. Fruit grades of ‘Hwangsil’ jujube according to tree age.

Ratio of fruit grade (%)

Tree age
3L 2L L M S

3(N=75) 22.7 5.3 253 36.0 10.7

4(N=375) 41.1 9.6 253 17.1 6.9

5(N=450) 36.7 7.6 31.8 18.9 5.1

6(N=525) 472 10.3 27.0 11.8 3.6

7(N=300) 53.0 12.3 23.7 9.0 2.0
Total average 39.9 9.5 27.0 18.1 55

% Fruit grade : 3 L>40 mm, 39 mm<2 L<40 mm, 36 mm<L<39 mm, 33 mm<M<36 mm, S<33 mm

o] 268 g0 Fol3M T4 e G2 vehgo 4
7k 2 AolZ UEhA) GRITH(Table 4).

A= Wt 284 N(27.3~30.0 N)Ql AL 2 A SIS
o, 7 o FAH LR 7oAl Zel7h QIoith T
L BT 19.0%(17.1~19.8%)¢] Aoz 2AzE gl o] 314
Aol 7 2 gE B 494 ol delM e Rt
o] FAACR T Aol S Ho|A| F3kTH(Table 4). ©]
+ Park et al.2017)9] ol A Ak 529 S
HEA, 37, 94, 3= DE S0 §oH9 Hol
7b 3] ghehn wagh kel SAR AE Vel ©
o T, P, By PSS Seu e Holgue i
EFU) ¢itH(Table 6).

QA= S3lefo] Z71elH =8 Zrolx] 11(Cho and
Yoon, 2006) 2t} GFEA bl wtg o] shotof 1A
F#Zl o] oA u(Forshey and Elfving, 1989), s=of| A 1}
Ale] 23} Q]| (Barry et al., 2003; 2004)7} 2HAEZ2 o o
@

|
w

¢

il

Fo e 202 Haug v gk Gisuy S
e oz gl uet 7 b SERke] Aozt
S UehdA] ghot IAFA(RY], FA 5ol Aol
7h 37 o2 Aor ddEglom, 2aelA] 5 HAEFE
of ofste AAE ] A7t Sl A e
g Aoz Ayzhdd.

nl

P B SEwE EARE At et ¢
3 kg/®(5.7~9.1 kg/&=)o] gl on] 74
kg0 R BAHOR o5t 7Hg A ekt
UFigure 2), 4-50] Z7Fatel ufeh S8ao] wobx i
Sak AR Holx elotth R e fotere S
W e L gtk Table 6).
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Figure 2. Fruit yield according to tree year. Different letters
show significantly difference at 0.05 level. Error bars represent
standard deviation of the mean.
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ko] ekl 1 2 S P AR WY
oh E3 fASE £ ek YRA B GE 5

Azl o] dabd 4 Ql=d(Kliewer and Smart, 1989;

Louam et al,, 2008), %3 U-9]30] 431 =712 Zs}ef

3 BUFAe] AFE F 5 ook mad wt gl
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