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Background: ‘Cheonggam’ is a high-sugar goji berry (Lycium chinense Mill.) variety developed
for fresh consumption; however, its low fruit set and yield limit its commercial use.

Methods and Results: A field experiment was conducted under rain shelter conditions to evaluate
the effect of high fence-type training (120 and 150 cm with 90 cm as the control) and different
pinching treatments (5 cm twice, 10 cm three times, 20 cm once, and 15 cm twice as the control) on

fruit and labor productivity. Compared with the conventional method, high fence-type training at
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120 and 150 cm significantly increased the number of fruits per plant (by 1.8 and 2.2-fold, respec-
tively) and fresh fruit yield (by 1.4 and 1.7-fold, respectively). Among the treatments, single pinch-
ing at 20 cm was most effective, reducing pinching labor requirements by 50% and increasing yield
by 26% compared with the control. In addition, high-fence-type cultivation improved productivity
per labor hour in mechanized operations.

Conclusions: These findings suggest that combining high fence-type cultivation with a single 20
cm pinching can significantly enhance both yield and labor efficiency while maintaining fruit qual-
ity. These results offer a practical approach to improve the productivity and economic value of
‘Cheonggam’ in fresh goji berry production.
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Ltd, Seoul, Korea)g ©]-8§-3t 4319, 100 I &4
3] A<k dnfl 100 7He] FAE SHEAT FAde] Ar=
Hunter L (%), a BAE), b (%) o2, 35 WAl
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700d, Minolta Co., Osaka, Japan)E °©]&3le] =433t} €
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4. SAHEA

BE AR Gy 3 vHEo R Faiglon, FAEAS
R Z2 7788 (R version 442, The R foundation for Statistical
Computing, Vienna, Austria)e ©]-&3}o] #2HEA] (Analysis
of Variance; ANOVA)YS AASIATE 2+ 49| HAg 4
Z313, Hd 7+ 594 vlaeE 5% oA Duncan’s
Multiple Range Test (DMRT)Z 23331t} (p < 0.05).
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FA 7V ©Y) (Chungeheongnam-do Agricultural Research

1. MR 2K ‘AZFol 4 Aol = =X EM & Extension Services, 2010).
U FHS) T2 E7] A =ols Y 90 cm (Fig. 1B) ©iv]
2 Ao g 1A AP A SIS 98 120 em 9} 150 em 2 =] AuiE A3} (Fig. 1C, D), 9 4
of 7] §2l EOlE AR o ApNE A3 F3 E4 v 7] e FY (HERT)S] 549 HET 5-15 A7 AR
S-S Table 1, Fig. 13 Zth #7172k #=23oz W 497 7, 400 /M2 o3 747t = (p < 0.05,
AAEA &1 ) B AAE SEA] %2 Alu) AsEHeA Table 1). SFAINE v 71| Zole #d A (HERT)
oy ZHE te] 717F dAs A= EX]E 7R olA 107.4 cmol H]3] 1303 cm 2 1373 cm 2 BT Zdojgon,
ezt 2} ==, BAAEE S =W A7 A2 EA e A A HEF)e] FF 1,386 HETE 1.8 B
74 9 530 A=A, o7 77 AWl gomA] wp o 22 6] S 2,563/ € 3,076 MNE BF feld SV Y
tox] FAZo] A7IAY ¥ LA o] AXAl €k (Fig. BT (p < 0.05, Table 1). 712 7] £ Eol& IF

1A). B3 Bl AFE fodste] Aufidls Mg 2 wo] A A Hx /) = AV 33 A =
THE 343 Aasl Hedl, 53] 9 2] oEEe ) 90 emollX 68 7471 o, AFaL Al Al E7]
2 A3 71A s A8Eo] HoAL, Gl gk Al A < =0l B2 A|E 15 B 257F =ol4 120 cmE2 &

Table 1. Growth characteristics and yield affected different stem training heights of Goji berry.

Fresh fruit yield

Stem training height Fruiting branch length

No. of fruits

No. of fruiting branch

(Cm) (cm) kg/10a Index
90 (Control) 54.9+3.6% 107.4+3.2¢ 1,386+258" 1,839+497" 100
120 49.7+4.2% 130.3+4.8° 2,563+353 2,618+155% 142
150 40.0+4.5° 137.3+6.1% 3,076+140% 3,101+149° 169

“Values represent means = standard deviation (n=3). The different letters indicate significant difference (p < 0.05) by Duncan’s Multiple Range
Test (DMRT).
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Fig. 1. Comparison of cultivation type by stem training heights of the Goji berry. (A) Traditional type, (B) Rain-shelter types with
training height of 90 cm (control), (C) 120 cm, (D) 150 cm.
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A5 69 149, 150 cme= 62 219% thi A=Y 2
gt gl 7Ex1e] dol= dojA gt SUEe AdE
AUk A e T Ao TR B (HE2T)
1,839 kg/10a¥th 42% 2 69% Z718ke] zHzb 2,618 kg/10a
2 3,101 kg/10a2, BE I3 A FolA F2l3k Jol=
et (p < 0.05, Table 1). webA, H7be] 23 =
e fsiAe #a Al (HE2F) 90 cm Fol|HTE F&
120-150 cm @] A2 F7] 591 FolE AA k= Ao] F
I Sulet AATE A et 29E Itk

2. 2R 50 Muljo] WE o EM

T712ke] F7] 2l Eol e Gu 542 Table 291 7
ek 2 RE)Y AldTl 120 em H2]olA] 26.5 ez 7}
& APAT, AP @HE2TH)] 90 em (25.7 cm) B E thE
AETel 150 cm (262 cm) Aol FAF} 2 Hpol2 1
o]z egtom EAHOoTE {23 Aol AT (p <
0.05). ¥4 Ry ) (HE=T)R1 90 em *Z]elA 103
cm, AT 120 em 2150 cm A 2lolA ZHzE 102 cm,
10.0 cm 2 H]=gh 3he YRGS, BAIXCEE foldt A}
ol ATk (p < 0.05). 100 # AHF-E AP HERF)RI
90 cm A FollA 1134 g, AlE7Q 120 cm @} 150 cm %2
A Zb7E 1203 g, 1214 g0, w5aL AuiA] oF 7-8g A%
O AL 202 Yepdth MAHAE ol8st Mr A}
U7 9 Ag 2F HeE Yellle L 3 32.2-333, &
A2 JepE a 7S 201206, M= b 3 18.5-
18.80100m, FAFSR Fogk Zol7b gl (p < 0.05).
ole] we}, I Al el A zjolg WHEA] 35S &
13T BE AlFES Aol 9% S FLO= 20
°Brix W2]o] IFER SAHHAOU f<l =olol e A
ZF frede it olelg AHEe 5N Anirt RS
S7FEARE, AEEE Gule] A, 37, A, FEe] AR
EAL fAslEE AoE Y8R ks 7k 9 o8l 2
Afol= WA 52 AAFBISITE

LEA=I=]

3T
Al #4

3. £00ll W2 Ao £ =58 Hlw
F712 27] f¢l EolE 5T R Eo] sk A 10a
T AT FF 7S A9 Al (i) tiE] A 2% 3

ZIM

[ =S

=i A
Bl AT - U4

EU

N St S A S,
69% ©1A.21} (Table 1), &= 58 =582 3 Anl (=T
Al 920 hr/10a2l 7o) 120 cm X2 Al&FAE = 1,190
hr/10a 22 29% S7FIom, 150 cm A Al@TtellA =
Z 1,292 hr/10a &2 40% 7. ol 8= gv] 7z}
Z} 13% point 2 29% point A3 Az, S 48
of vl & 7 =Y F7HEo] AUFoR WA JeprdS
AALSIATE (Table 3).

A A 2ANAM & ) 71 ] =EE S
g Az, =71 21 =7t F A (HET)R] 90 em Y
FEo 2 920 Al7te] Ae® wWHA, 714 82 303
A7kl B3sl] 714 FEA] 617 A7k A7 5= Utk 2
2 AET 24 F el 120 em EololME & S8
1,190 Al7bo] A8 ¥ wbA, 714 8o 359 AlZko] AQF
o] 10ad 831 A7k wggo] AEle 35 Yepdnh
150 cm Eo|oM = o7l =olHt} w2 $RZ FEVIAE vt
Exo®m Zolgufof sk AjeR Qlal Fst 2AP} o] F
AR A Eo, gk, APAe) (d2T) =olQl 90 ecm Y wf
9 =AML 6.1 kghol AR, AJETE 21 2
shel 120 em o W= 7.3 kghoZ JeER}) 35T AEIE
B3 8 Ak A R e e d7 s 2 A
=T (Table 3). Lee 5 (2017) &3 A48
2] ] 7712} 8 7)AIE o] A] Aol 8.3 wie] 2
TS Btk siglth 150 cm o) e] EolE ZF7)E2 f9l
Sl =W 400 oY w1 H A1E 1659 cm (Kim
et al., 201)Z HYS wf op7fszo|Hr} Folx]7] el 48

=4

2 K

Y
T

o

Table 3. Comparison of harvesting time according to different
stem training heights of Goji berry.

Berry harvesting method

Stem training (hr/10a) Labor productivity
height (cm) Hand Vibrating (kg/hn)
machine
90 (Control) ~ 920+85"" 303 (106)* 6.1
120 1,190+29* 359 (126) 7.3
150 1,292+34 - -

"Values represent means + standard deviation (n=3). The different
letters indicate significant difference (p < 0.05) by Duncan’s Multiple
Range Test (DMRT). *() Unharvested fruit and Sorting labor time

Table 2. Fruit characteristics affected different stem training heights of Goji berry.

Stem training  Fruit length Fruit diameter 100 fruit flash Color value Sugar content
height (cm) (cm) (cm) weight (g) LY 3? b (°Brix)
90 25.7+0.2% 10.3+0.4° 113.4=1.8" 33.3+0.4° 20.1+0.4° 18.7+0.2° 20.6=0.6°
120 26.5+0.5 10.2+0.1° 120.3+1.4% 32.5+0.3° 20.3+0.1° 18.5+0.1° 20.4+0.7°
150 26.2+0.7¢ 10.0+0.2° 121.4+16 32.2+0.6° 20.6+0.3° 18.8+0.2° 20.1+0.5°

“Values represent means = standard deviation (n=3). The different letters indicate significant difference (p < 0.05) by Duncan’s Multiple Range

Test (DMRT). "L; lightness,”a; redness, *b; yellowness
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4. 050 Fuljol] W2 MA =alukd

*M% T71A] A7 FIE 120 mE BRS¢
o] dEl= AS0E YERTE (Table 1). ololl 73t 3L
FaL AW 240K Al B 2 A gRE Qe A4
H&—H}j% /‘g% =1 /\a]; E_/l—] 0 z/\],a]_ é-"}*—‘ Flg 2 ml Table
EdSi=
AubQl 771 A2 49 ke 59 skedl] 15 emE 2
5 A4S 7kzh ANt SR TR A 2 8] o]l
e Qo) 7l A% IRk old T =R Ad I

&

o

€~*E‘% Eﬁl "ok 5 enZ A A4S s 235 JFF
S EAA Euivt & 9x] e 5L 2o (Fig
2B), 20 cm 2 2 FRAM7A] fRlskal 12 A4 $ )
THE oFZ fRlste] 719H 2] dol7b dojR| AL A2
A Wb ZArs S7bEE AHE B (Fig. 2D).

A4 W 2 B B A (2T 15 mE 2
3] AAeoME 122 ) FEd, S eanZ FA 2 3] A4 A
T 100 M= 7P AL, F7F 2ol 10 cmofA] 3 3] A
A B3 ZHHH (EHZ%L)Q} SARSE 123 NEem, 20 cmz 2
A 13 AAERE Wt 135 M= 7P B BAFE YE
AT} (Table 4).

I Aol wE Pl Grf) 71X FRE 9% A4
Zdold duf7ix|e] Zdole 5 emZ FA A4S w9}k 20 cm

2 24 AAYE 7t 22 1069 cm, 1075 cnZ o8k 4
Fo2 ZATH (p < 0.05, Table 4). T3

, 5 em 2 A A4

Fig. 2. Comparison of Goji berry branching patterns by pinching method. (A) 15 cm two times (control), (B) 5 cm two times, (C) 10cm

three times, (D) 20 cm one times.

Table 4. Comparison of branch growth affected by different pinching method of Goji berry.

Pinching No. of branch per  Fruiting branch length No. of fruits Fresh fruit weight
Length (cm) Frequency (Times) plant (cm) (kg/10a)
15 (Control) Two 122+4.8% 90.3+2.0P 1,341+76" 2,128+257°
5 Two 100+20.2° 106.9+2.8 1,451+37° 2,258+212°
10 Three 123+21.4% 96.3+2.0° 1,620+95% 2,267+227°
20 One 135+7.9% 107.5+5.4 1,755+172° 2,673%255

"Mean values followed by the same letter in a column are not significantly different at the 5% level by Duncan’s Multiple Range Test (DMRT, p < 0.05).
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SHH PR E oIS XA A 7] dol= 2o inflammatory effects of fruit and leaf extracts of Lycium

ol

Ro, = T3P dAE0] FF FArrt 1451 = A
Atk 53] 20 cm 2 A Holg ZAAl st 1 3] A4 3k
< o Guj 7EA] o7t Aojd vt ofle}, A 1,755
Nz FoleH S7He 4345 ST (p < 0.05, Table
4). A8 Al mEW A dol7t dojdrsE RAaprrt &
7¥alal FRdol] dRdEE ek HAEer (Gangwon-do
Agricultural Research & Extension Services, 2010), 24 *
e A Y-S fsle] s S7RIFITAL 813tk (Choi,
1995; Kang, 1995; Joo et al, 1999; Seo et al., 2006). & <1
T Az A ol e IAFS RIS

24 el mE fake Bl 74 ol A% Akt
B 20 cm 1 3] H4dollA] 2,673 kg/10aS 2 7 =9kS
™ (p < 0.05), ol= @ A (=T H] FRFe] 26%
S7tE= A3E VepSITE BgE A9 23] F4olA 13] A
Aoz A} ARES Fo] ey dikor Az 5 9
T} (Table 4).

7R FEFE AR 2 ANS A
WS EA7F M2 HAA AL AA PR G Eﬂ"ﬂ"ﬂ
Wel AW EA7F B et 9 5 ol =gk A

T5—

mlm

Z3} Lee 5 (2016) °‘HP FEY e A9 4ol
7F Bt Ao, B4 el FA7F wol wAEe] Z|AIs}
AQdell Bl 27do] @ 5 9lom, o] ApfoE wo

F3 Agol ofeld THBOR &
P m o 1% £ 3

st ZEF O R Ay
T T 7 Aok Bk
t}. Maughan®} Black (2015)y2 #712ke] A& o] Yrh=
71914 B 9 7RE s o B2 duis 2A &
ol Btk A 71 Hihe ke FE) HlEl
FAZE Zetal AR 7E ZA MolWls 548 7L o]
73 el ofEgo] Brh mEkA, A4 ZolE 20 cm 13]
A4l sl = FAA| o] o)zt AojA ATt STt
el du LS Hoske A, AR R
2 71 = 7FeE B E dAvkdn

ZAel =

B =R w1 AYESPIS/NEAR] (@AM E: RS-
2021 RD012610H Aol o3l o] Foixl AR ofol] A=
Huth
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