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Abstract: In grape nursery stock production, grafting success and nursery quality depend
on the grafting materials, method, attention paid to grafting, grafting time, ambient
conditions, and post-transplanting management. Recently, various grafting methods
have been employed in grapevine propagation. This study aimed to determine the
most effective grafting methods for producing high-quality grape nursery stock of
‘Campbell Early’/3309C. Grafting operations were conducted in early April using four
grafting techniques, i.e,, tongue grafting, veneer grafting, cleft grafting, and omega
machine grafting. The data showed that the omega machine grafting was fast and
yielded a high proportion of nursery stock for sale. Tongue grafting resulted in the
highest grafting success, tree height, and percentage of nursery stock for sale and
special grade nursery stock. The veneer grafting produced a high shoot diameter and
a low percentage of low grade (unsaleable in Korea) nursery stock. The percentage
of low-grade nursery stock and the expected yield of low-grade nursery trees were
high in both tongue and cleft grafting. Based on the results from this study, the
most effective grafting method of grape ‘Campbell Early’/3309C nursery stock in the
nursery production company was the veneer grafting or omega machine grafting.

Keywords: graft speed, graft success, omega machine grafting, tongue grafting, veneer
grafting
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SO M= X EFE ul=Z(Vitis labrusca L.), BE(V. vinifera L.) Y o5 7Fe] WAE(V. labruscana L) 2.2 EH5to] AJ7h&
o= Aulstar U=tl4-6], 5 PTSANE (https://aglook kreire.kr) 2] Az o]l 25, 2023 = Ald 9 =X & 2Rt 2% FF5H
A A L AFQIH AAPO] 6,458 ha (43.9%), FAHAE]7} 4,310 ha (29.3%), AE0] 2,496 ha (17.0%) HEo|n, %A AF3 &
W 2FolHH1,7].

iAo 7 Aipp= dto] & Ho] F= AE(AZO], cutting) O = HIAA[Z|H([1,3], SA| 4 (softwood cutting) H = A4
S A4, hardwood cutting) © & WAA]7]= Zlo] A Aol2tal defA Qlth89]. TLHo® skl X2 AlA 8 & AR
Me 2R SHA (ZZANEE grape phyllixera)ofl Thet WiSd, 2] A F4 2 200 dit 2844, WA, Uisd
) T S TS HEo 2 WAAZ|AL QlTH10-12]. S JA] 2 HERH titt S22 QIAISto] o
& AR 7|2 =9 Zol: 50 cm oMY, HE A5 60 mm oV AASHAI13], ZEWT tiE /40 tigh A7 APE U=
(5.14], 20128 7] 528 FHHNEALSAo A= 2e 53 297 F= HESEAL QUEH15]. ©]% Couderc 3309 (3309C)
527Uy Bx Aol 43k ZopdtRoR BEA] et ol ZEA A W, £ 484 % BAEH0] 95
b, WA 2 el 28] ekeka 2eld Sl 1617)

EEUR JE 92 374 J-(AHF, tongue grafting, whip-and-tongue grafting), 238 (Z7]3, veneer grafting), TR HHA,
cleft grafting, wedge grafting) 5-2] 913 & (manual grafting)?} WA, 2 FF(NAE AH), 2u71F(QAFE, omega grafting)
59 714 & (machine grafting) 02 Uz = JU=[1,10,18], o= He Q= 7HIE HHO=E stAY 52 B gle X
o] B EEL GBI T ArRelel thB] U, 94l Wob § T3} H4o] YA(HE Yol FAlo] ofolAA o
A=A (cutting-grafting, grafted cutting)o] =WQ] & HE AJAo] 85|37 QIr}13,19,20].

Thopo] % BB(gual success) L B B, BT o] YR ASPY, 9o} 2ol £, Mot 5] 4
Aol &) 45 A A, A5 71 24, Holis 2 5ol wet d2xnH21]), FE 71eAe] 7le 9% 94| 3]
FA5ItH22). ZLeLbro] 4 o=olis 2 82 Bol ol83sHATH12), HE 7IeAte] ko] et Y o] HE 4EECl
HYEY =AY BT S QIEH10,23]. E3E IXjRolA e WSS, TEEE 9 E5F S50 Uit 284 = flsl AEHE
AAbetal Ql=tl24-26], U Q] HEEHO| AL 7L FESHA] o2 HE(dEH 5)ET 28] H= =of A4k d2 fis) 714
AE 52 5 25 (robot grafting)2 ©|-&-5tal UTH27-29]. Eretpr JA| BiH] A2 915) f=olMe & F58 7|4 (hand-
manual grafting units), = 7| 4|(grafting machine) ¥ A& Z X (robot grafting)o] 7iit L AR&5}%] Q) © ™[18,30-33], = T
HE 4 STOIE BESAS olSolel WRRS AL YOS BT TEUR Y2E A a7 Sl A
Qe ol

T 2 AR Ul 2= AEE At I 712ARE AlSehAl sUl 8 2' F590 WAL oY Xk Tl
3309CE o= okt FE(EA, 44, &4, Qi7FE 71AR)S AAISHL ol wE & HE 55 52 AR

~

of

v 2y

0

[e]

o
ﬁ

M= 5 Yy

Az, K2 % 22| W

2 AR 20108 BARE 4] o A4 25 FEH J52FHAY AHske-Alt H Aol AAISIITE TA] Ha
F50 52 247 HELe), 3309CE, 20094 129 Z=0f 2740l 10~12 mm H=l M} tiEg AFIste] 1~4°CO] A4
o At 2 20109 49 Z<o] Heet tiES 42 10 cm, 30 ecm Zolz Hdsto] JEIIC

A 2 7] PEHRIE J5), THERIE d5), 2311 d5), A7H 1A "5 o853l th(Fig 1). /1
A 714 H=E B AR oA S5(YA, indoor working) 4] 0 2 AA|SIE=H|(Fig. 24), 714 FHE-S 2f=oflA] A4t
A5 7]A(Omega-uno, Wahler Omega Gmbh & Co., KG, Germany)E ©]-83}%thFig 2B). F& & FE H = Hz4] &S|
A= Ho] Z(Buddy-tape, Aglls, Japan)2 117531 0™, HEH A= tHA] Fe} tiE 945 242 5 em(FHS= F-910 =0l 174
Ae d= Zo)), 25 com Ax HEE Aok EEE /A9 & 2ol 30 cm Fk).

HES AARE ARSI A 79 7 24 A 2 83T 25 A6l dis ohehi 5 om A RS f= FDE

ARt B= 915 60°C vk o] 12 57t JAAR & U F= F-915 [BA(Indol acetic acid) 2000 mg/L (50081%Y) -&-Hof
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A B C D

Fig. 1. Photograph of grafting methods in the ‘Campbell Early’/3309C grape nursery stocks. (A) tongue grafting, (B) veneer grafting,
(C) cleft grafting, and (D) machine grafting (omega type)

D E

Fig. 2. Photographs of manual grafting (A), grafting machine (B), jiffy pellet (C), box for rooting grafted grape nursery (D) and
electrically heated hotbed (E).

12412 3% XA BA Ae] Fols B 24 ol4] AHEAR WS FA5k] 98] 42 mm A BA(itty-7 pellet, iffy
Group, Netherlands)el] 41913191k Fig. 20). XI5|8ol 419J5 2 A chl H= sz WAS Aol ARHAL 547
of 4% AN AL F FE(EO|EEY = 5:5)2 BEATHFig. 2D). ol WG Adlo]e] A 49 FL(HE F 2-35)]
FEAIUINA AR A ALGLACIER DA Aol 408 HE Y3 F AUAL3] HE A ok, Wt ul Y=
2 SEstckFig 26)
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AL 712 2 AisEs 49A4(27], $71, 7], e3hE & (DAE 102 F%) FiE 255 5797](Fluke-971,
Fluke Co., USA)Z A S795I30ch MG W 712 Ag240 AAE AFe-2=247](0~40°C7HA] 28 7hF) & Z27]0l=
33~35°C %, F71°%= 30~33°C A%, F7]0= 26~30°C = HES 2E5IGNL, HI24 Ul disEe WA HEloly At
Trots @~ HE0E AT 1 L AE Ipots S 25 A 571 1) 08 27]9k= 95% o1, S71°%e 70~75% =,
7191 40~45% Fr HEF 2EotIrH13]. 3} 7|7tolle AE2439] HA, g
W 713 s 242 20~25°C, 40~60% HEATE AE2A; 7|7tole Aln] 2 Bas oFA] ARE S| YTk

<37 4 Folls ot 9 o] H HE AA(FEC] Aud HE)ELS It 5Y SRe(HE T 7~85)0l| EAo] mAH
FELQl B ZAo] o]A5tgich B XA 5Y Z40]| 0.55/10a2] SSEHE A-85HL FL, HES T £0] 15 cm, HH] 60 cm9]
TES 1.0 m 7HE(G7Ho g RATIAT, HEES 59 k0] 0.5 m 7HE(F7H o2 F50] o]A51th. HE o]4] Joj= =
Sl B4 SAE AXS & S Zgjodd 950 R 1 ol 59 AR AEHS Aottt EFFES 55 ER
EllA] QU] E](2710ARL, Soil Moisture Equipment Co., USA)E “dX|oto] B4R ZHo| -50 kPa OJo}2 W7Pd E4 SAZ 6A7E
AE Bots A0 TGt AlHls FH] Ao R 89 S0l (N-P,0s-Ky0 : 4-2-1)& BH0| =o] 1A %= 7tk
5 kg (30 kg/10) FFIcE H 20| WS Hele AutAl(A 2L H)oF HSA(FHEZER FANE S5l 6 Sk
Bl 99 ske7bA| 23 7HAC0R F 83] ARSIk

HE A MR WAG el A% A 3 S A NS MR 3 Uy sukEol ik
CERLE R ERNE

AE P A BRAS M) dote] HE ST B2 A AAHE NG WS SE2 2H] g
A A B4 V12 A2 29 14 AR sdor], A8 714t A ol Asidch. 42 W de
S5 2 3% A Y PR PER RP 42 RA AR 2AStel HRAE AHEstarhRel.

A2 HTEL ABLANNY &8t 7Rto] B 5 1 X ol4] (Y 3, HE F 7-8%)0] 2AAT FE HIBS
BAL8 2ol A%t 1) ol 9= s47he] 4% ApAle] Tt ot B ukto] HAlo] olRolxl HE AHS +5 HAER A&
T}H29,31].

HPSHOIMC| 23t S BE0| HYWE
=

A5 IS dFT2 A5 A3 ZHol ARpEE o] AaE /AT L Uoprt FAlo o]Fod
WA, HENES tido R A2, o4 9 U s ARl BHAlE ARESIGIT A2 Qo S B919] wollAf gt
A5 HoR ZARIHIL, E A= XHdl 2] U A& 5|1 (very poor), 2(poor), 3(medium), 4(good), 5(excellent)]
2 FEste] AREStgithFig. 3).

o]
N
>,
>,
'L
1>
N o

BT 0|A T BE0| JUME, ST EE USE Y olS YAk

2ol 0]4)(5Y Bk, HE T 7-8F)% HEES 119 2E(HF T 30-31590] G A SUZAAEE https:/fwww,
mafragokn)] AT 87 HE 149 X% TAR 7% @ 2APES] the B2 Lo(RANoA] HE HG7IA| 9] o], 4:11)
9 AZAHE $9) AT 10 cm $9) HL0] 27] A7, wobwl A1z A7) 2AAC

538 BE H5EL T BE H% FHR(EE 2017} 50 am oJo]#A B4 M7 60 mm o) 7121412 H3le]
Ec(E5 Zel7t 50 am ogol#A F4 1730] 80 mm o), TH(EE Lol7k 50 cm ool A 4 He] 70-79 mm), F(RE
Zol7} 50 em ool @A B2 F7o] 60-69 mm), 2(EE 0|7} 50 cm HlFo] ALt HE H74o] 60 mm vk E& IAE HE,
HlFAR) SROR TR H, WAS el A4 1] el 9 547l HE AQEE 712l e HAER Aot

A2 P Wk AT HBEG 53 ol BEE)0 oS Awe 7 A% i PE S5 SR P2 29 A7,

Q L

A2 A A5 W 5FE BT Y 0L BE Bojol S BT o P % B} /s BE o Pke St

H
NN T

H
o

(A2 S5 x 52 AYARHEAZY « HE 49 D40Y) x 538 B2 A4

o

&1

i

https://doi.org/10.5338/KJEA.2024.43.02
Korean J. Environ. Agric. 2024, 43, 11-21

14 https://www.korseaj.org



Article

Fig. 3. Rooting pattern index for ‘Campbell Early’/3309C grape nursery stocks.

o
X
M
T

lo
w

2 SAS 9.2 2 WS o]-8oto] EAREAE 0.05 ofoF O 2 42885131 O, Duncan tests 3 tha- S AAIsH
stk WEst RoR st

J

Ae o] O JE &5 9 5 435S HuEYUFg 4), J5 =AM J5 A4 i) 2u7HE 71413 (542
plant-h™), A5(192 plant-h™), 35(163 plant-h™), §7F(102 plant-h”) £O0F &=QITHFig. 4A). 18U JE HHE JE HFELS
&7 (92.0%), T (78.4%), HAH(56.8%), 2H|7FE 7]1A1%(43.8%) 402 =QUTH(Fig. 4B).

TUloll A &3k AT HE 2 (grafting machine)®] AJZHE ABAFFE 600774 FEE 1= H|| =52 50% H7t
5 ATk FHA UAH34]. LY SLfolA APEELL Qs XEUE FE 22 uZH(QAR)Y A5 AIFS 1,500714]
Ae(sHE JE 71eAs 60071A), P2 T B & 28 A7o] 344x FEE J& 271 10414 A=E Akt
4 Ath= BarE(32,33]0] Qlth £ AlFolAE 7t 71AHY AE &= 546 plant-h! xR Q18 HEGH, T4, 41)
tiH] 2.8~548) H WFTHFig 4A).

= To] thEAQ] g WS (34,35 08, AP L [0 AAo] thEo] H|s AAY HletH AT §5H2
el t=0] 270 A9 FYshof star[1], At th B & RGO FH|ska REAVE & v 719 vhA] &t &7F A=
ARl K50l Fojof 5h= & A= o] A4 9 ST EFSITH13]. & 2 AlolA 18 s HE i &2 4, 24,
4 o2 WEH Z(Fig 4A) 2 A9 HE 7|&A7t vy 2do] 412 Aol &3] fo i FA=UATH13,22,29].
oli= F=8K(Citrullus vulgaris Schard.)2] 7Z-¢- Bl&AXE AITHE 300704 B, S8A= AR 450704 ke, HE7)A= A
780714 =S HEskitke Ea[29]9F FAFSHIH.

AP o & 7|4 HEL Q1Y FEET F& &t HEY J& JFES VIR 2rH29,31]3 gA Stk 1y o1 HE

5 hitos: corseat https://doi.org/10.5338/KJEA.2024.43.02
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Fig. 4. Grafting speed (A) and grafting success rate (B) according to grafting methods of ‘Campbell Early’/3309C grape nursery
stocks. Grafting speed (A) were counted numbers of grafting seedling after 1 hour of grafting. Grafting success (B) was investigated
at 7-8 weeks after grafting (the end of May, before transplanting at field). Grafting success rate (B) were calculated the number of
grafting success seedling among 54 grafting seedling (1 replication), and standard of grafting success was both sprouting and
rooting. The vertical bars indicate standard errors of 3 replications.

o] WE TR B2 4B A7) ute 27 D3it2,102036]. £ AFlAE Qg HEe] 42 438 714 B

o Boron), FHo W% 438 AY L onHg J1AH o) 15200 B EUTHEg 4B). £ AFIH A HE YFEol

7V 99 Z(Fig 4B)S AT THL T2 B uhol u]sh Hglo] 418 WolAT HE fol B BAV} Yk B

[135] % £ Aol Sl it g4 710 4 WAo] 7bY WoUH A(Fig. 1) U0l Hok, F4e] HE 59 W wHlo]
£ 42 pESEc ol 4ol W2 g3l UE PB SR QPO o]Rojz] roR FyHr

HYSNUMS| 23} 5 BEO| HUME

ot

HAAolA 0] $5F T ol4] A, 59 B, HWE F 7-8F) o] 4FE RE(olo} Wito] Ao HEE HE)o)
A 7ol oul7k 74Ol 112 em BER AE TR 7577 cmiirh AT, U9 S Hgol 4742 Bh BEY
35-3.67080k BOrTh Teft W Al BE Hel o} 37-39 index FER HE o] w2 o]z} QIgIrHTable 1),

R 4% o] U2 nEo] JURRAIRY, thE W A5 A7, Ax0] 9% U A F)el thet dvke Aol
wet 27 WTH2,1023,31,36]. £ AFOIAE A% Zolo] 9 oulrkg J1AHe] A B ARG Rotort 429 9 £
7o) Ay 9 QAR T, U A HE ol U2 Ko7t g 5 HE ol B F 7-857A(HELA 7D
HE Pl HIA JHES S THTable 1)

EEUR 420 0 HIBEE 2 HY0R MANZIT11321]. ot 2530 am Pol] thES o]g3lo] S-S UAlstw

Table 1. Shoot growth, number of leaves per shoot, and rooting pattern index at 7-8 weeks after grafting (the end of May, before
transplanting at field) according to grafting methods of ‘Campbell Early’/3309C grape nursery stocks

Grafting methods Shoot growth’ (cm) No. of leaves per shoot’ (ea) Rooting pattern index’ (1-5)
Tongue 9.5 ab” 47 a 39 a
Veneer 77 b 36 b 37 a
Cleft 75 b 35 b 3.7 a
Machine (omega) 1.2 a 4.0 ab 39 a
(p value) 0.0309 0.0465 0.6664

“Means followed by the same letter are not significantly different using Duncan's multiple range test, P<0.05.
Y That was investigated only the nursery trees that grafting was succeed among 54 grafting seedling (1 replication).
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HE AARME 19 AR 93412 4 7] viiolcl). Tet S tirke RE FER A 5715 FHRc: Agow
ABE 9 PAREE AT JEHTE S, ol WA e A9 HRALI1335]3 o] HBo] JFtoleh BT FA
TSI R JPITE A DA UE Ao} YIske SANYE W] Aol 2 AW 4 4% G38e U
upgo] wheh Ahol7h WAIS AT Fig. 4B), o] ATH 2| 27(HE T 7-8F Bh) GBI HE o] A Fere
WA 9Fe Z0 THE9lrHTable 1)

Sh, SolA] XE HRRES BofstelE 43(RE o))k 50 am o)o]wAl 4= %74o] 60 mm olAfolojok gcHial. et
B AY LE ABFEY] AGLA 43} FHE F 7-85, 59 5k) S0 50 em ulukﬂow S 7IRhE AL Wt Yo
(Table 1), 010] 2 ATHOIAE 58 1<c0] AIBEE 5 Hol ol aiSick ol 45 T 0 5aF SO AV 5 YIS
(34, @4 5)9) A2 A4E 40 mm olshirhs B1(235] 2 W7k 7K EE A mavﬂﬂcﬂ 1AE A Slele
M HE B REES 19 Skl W) o]4] F 1Y Skeo] BAGSHAH: B(1219 fAksteck

O

= S
=7 ol4 :'_?-—(11% 23 845 5 30~31%) A E B2 il 4(65.3 cm), 2R(62.8 cm), HR(594 cm), 297+
714174 (57.8 cm) &0 ZIQITh(Fig. 5A). A% AA(HE A 10 cm F£9]9] A4 27)2 Aol 7.0 mm=E 7H FA1, SQ7}
o7y 71 A-HL 6.6 mm LR 01'73-4 6.3 mmEt}t FAcHFig. 5B).

A HE "t kst B50] 2F AL HleEHE+tiE+EH)S sA0l 66.1% FER A, B, 1A 42.0~53.7%
Hot w90t B 558 A HlEd] Sloide S 559l A% s30] 17.9%2% 7P w9kal, BHo] 10.5% LR 7]AH
31%ET =90TE o S5 313, 23, TR0l 35.8% FER A 21.0%H w}koH, & SH2 7IARC] 17.9%= 7S
=4I, FHol 9.9%= T B B 43~5.6%H T =T W7t 27k & S oA H 2Ho] 24.7~259% =R HY
2 714189 1.9~5.6%Ect =4t

T E= HEHE dfoR Aok ArdAolMs 25 B9 A AAwt she(12), = Akt s~ = HE HERE
BAkels w7 15 A A= 2Hde ATHERF B9, oldfl & AlgoA A7t HUSH ol BARES AkEdl & Z7H(Table
3), W7 7heet BEO] Azt ol AN 27t Z1AI ] 12748702 B AR WSS 3,775~5,5057H HH] 2.3~3.44)
A WU, Edl 552 Be AlRTE 730~L1297) FER Ao|7t glgltt. I8y if 55 § S 2H7HE 71AIRe]
Z}7t 6,3747Y, 543371 A== thE A= WHEE9] 2,433~3,91470, 320~90471 ThH| ZH2Z} 1.6~2.68), 6.0~17.08] = Wk, wufzt

A B
70 A 8.0 -
~ 7.5
z" s
o — 7.0 1
= 60 £ 651
2 c
2 S 6.0 1
g > 3 oo ]
~ e
w
50 50
0 O_OLM_MM_M
Tongue Veneer Cleft Machine Tongue Veneer Cleft Machine
Grafting methods Grafting methods

Fig. 5. Tree height (A) and shoot diameter (B) according to grafting methods of ‘Campbell Early’/3309C grape nursery stocks. Tree
height (A) and shoot diameter (B) were investigated at 30-31 weeks after grafting (the early of November, before digging nursery
stocks in the field). Tree height (A) and shoot diameter (B) were investigated only the nursery stocks that grafting was succeed
among 54 grafting seedling (1 replication). Shoot diameter (B) was measured at 10 cm above grafting area. The vertical bars indicate
standard errors of 3 replications.

17 hitps/) K . https://doi.org/10.5338/KJEA.2024.43.02
psy/www.Korseal.org Korean J. Environ. Agric. 2024, 43, 11-21




Article

Table 2. Percentage yield of nursery stock for sale and distribution of nursery grade at 30-31 weeks after grafting (the end of
November, before digging nursery stocks in the field) according to grafting methods of ‘Campbell Early’/3309C grape nursery
stocks

Percentage yield of nursery Distribution of nursery stock grade® (%)

Grafting methods Y 10 - - -
stock for sale” (%) Special High Middle Low
Tongue 66.1 a 179 a 426 a 56 ¢ 259 a
Veneer 512 b 105 b 364 a 43 c 56 b
Cleft 537 b 8.0 bc 358 a 929 b 24.7 a
Machine (omega) 420 b 31 ¢ 210 b 179 a 1.8 b
(p value) 0.0215 0.0081 0.0406 < 0.0001 0.0013

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

Y That was investigated only the nursery stocks that grafting was succeed among 54 grafting seedling (1 replication), and that was sum
of special grade, high grade, and middle grade.

*Special grade (tree height was over 50 cm and shoot diameter was over 8.0 mm) high grade (tree height was over 50 cm and shoot
diameter was 7.0-7.9 mm), middle grade (tree height was over 50 cm and shoot diameter was over 6.0-6.9 mm), and low grade (tree height
was under 50 cm or shoot diameter was under 6.0 mm, withered nursery). Low grade could not sale in the South Korea.

Table 3. Expected yield of nursery stock for sale and expected yield of nursery tree per grade in the one year at 30-31 weeks after
grafting (the end of November, before digging nursery stocks in the field) according to grafting methods of ‘Campbell Early’/3309C
grape nursery stocks

. Expected yield of nursery Expected vyield of nursery stock per grade® (ea/year)
Grafting methods y
stock for sale” (ea/year) Special High Middle Low
Tongue 3,775 b* 1,022 a 2433 b 320 b 1,479 ab
Veneer 5505 b 1,129 a 3914 b 462 b 602 b
Cleft 4,902 b 730 a 3,268 b 904 b 2,255 a
Machine (omega) 12,748 a 941 a 6,374 a 5433 a 577 b
(p value) 0.0090 0.5279 0.0086 < 0.0001 0.0261

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

Y That was calculated by grafting speed of Fig. 1A x grafting hours per day (8 hours) x grafting days (7 days) x percentage yield of nursery
stock for sale of Table 2.

*That was calculated by grafting speed of Fig. 1A x grafting hours per day (8 hours) x grafting days (7 days) x percentage of nursery
stock per grade of Table 2.

753 A& 552 &Fo] 22557 AR AR 7|1AHEY 577~6027] thH] 3.7~3.948] HE WTHTable 3).
2 AEA & 9 - & 55 HE A4 H|Eo] AH 9 VAIFPED =0T A(Table 2)2 ZEUE H7t 52 (soft

wood)d 7doll= &4, H47t A (hard wood)¥ F-Rolli= QW7H FE& 7A2 HESHH 957 Xk JEHE A o A3l
= HA1[31], NE(Zizyphus jujuba Mill.) B0 3L 117} 555 b 27 H|thgo] asieiths Hai36] E &7 249

F1E AR 9 7AREE AT Az 2752 PR 9FE A3KFig 5)F H|Fo] Hol, & AJHol|A %7 (hard wood)E
H4E o857l dzol AU &2 ST E o) AT S 91 Az ARl o8 Fojgd(Az A7)0l drjHos
Haoiql7] g2 AZE o= & Al 3% T & 57 HESE o7t £l 60 cmE H oW Al A o]
6.0 mmE WA Eoh= A7t Bokd AIKARE A ANA 1T 4 U3

FUolAE B Suol w714 2e] (202349 7] 8,000~12,000¢)7F oi(F-F D), #Hj7F 7Rt BB AL HlEd) o
o oo B QA vl SHE ot Fu HEIL/3309C Er FAEE APkl 7 At FE 2 sgolzta
4 AtH(Table 2). T2t F& S} w7} 7hs3t HEES] BARF SHE 1ot a3 & 571 L2 1l(Fig. 4A),
WHi7F 7hs St HEE0] ol At 5&”1]7}%‘ 7141 Y] 1/4 2202 WoKTable 3), ik FEH APAIA oA 42
gL ‘E—i-l‘”ﬁl/3309C HE Ao Adet whfolgta & &= QIgich &, Xk FEHE Y FAEE JAdA A= 714 HES St

o] A Hol2tal weE Ql=Tl(Table 3) ol XL @ﬁi A4te] AL 5do] 7P At Wholzta A SlSollE
E61a1[1,13,21], FE HER BAGAA= 2u7H Z1AIR ol HHstE o] e FA[12,3013 FARSEITE ey = Al o)A

ok ofr

]
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LU7Hg 71AHLE U 55 olde] HE P4 HlEo] 25.1% HEE THE HE S| 43.8~60.5%K T 53] HoK(Table 2), B
SE2 7H4 Aol7h e IHolA ddHem E8slde o B2 Aot 7lesido] ofFojAof dttal A
g, S e HEE 2 JAAERE Yiele sMAE AlAl 2= FAA 2 HJER giF AAAAIES A7F 1007t
F o= AAHAIRE SdjoflAE A7t 5~6TF F H= AAshe QA7 ditkrelBE U oj74) eu|7ky Z1AIR o] BAIA
e Wolgal & 4 Qitkal FEUT ol= AlA = AT A2 7,800,000 ha (18 million acres) H&=IH|[3], W = 202319
AL AuiHA2 14,000 ha FE(5FIZANE, https:/aglook kreirekr) Blof| EA] &2 g I X HEo| gt =27} 11,
Qe7} 7IAHS) B A Eo] IHRERT vl2A Wos31), EE0] tebat Tt 7K5e RE A Blgo] 20-40% AR
ol 9i7lo] 3] TRoIRTH12,30. weA] R  RE U HABRE AUE BrlNE ) A4 1T 2R
Ao M M RS Bl AL B AY A BYL ALY B S Sus vy v B 4
53 Lm0l A vlg U o2 Aol 71 Hol(Fig. 44, Table 3), 2u7kd 71 A4S ASlgkehe Ao] EE PR 3309

A= O] YT FS Yol T 5 Uk

g2 E

B ABE BE FUAL/3300C FHRD Y] AP AT WES Tk, 48 Zo] 9 FEE Y, 2H, T
71 HEOUF) O HET F ol HEEY B S5, ¥2 YTE, JPNY ST B2 P4 U1 2] B2 U
w7k 7Rsa BRSO Iz o3 BARES AESlolch 1 20E HE PUEE 6 B, SHS §% 438, Wit 7R
HEY A Bl L St 539 9% B2 AL v go] B2 HE et 2 o] ULOUHFig. 4B, Table 2), FE L}
Lelm ol B 4 B HEO] A 10| T [ E0] ]3] e BAYo] UAITHFig. 4A, Tables 2 and 3). o]o] Bl
oF7Kg 7 ARE T A2 upel sl WE St w2y Blvh Fse HEEC] o) AAkgo] B9OUHFig. 4, Table 3)
A% 438 0 57 olge 9% B A4 vgo] A the BAHo] UsirkFig. 4B, Table 2). THE Wil7k B &
S5 mEo] A H1E 9 o3 AAlee] e AF Punth £ RG] JITHTable 2).

RS AT FoIA BT SEL AV w2AT S 3Bl 7V e BAHo] AITHEg. 1). Lt BE FHEGE
A AZ Aol g EolFig 5B), Wik B7Rse & FF RBP4 vl U ol Gago] T HE o] us) v
A740] 911tk Tables 2 and 3). T3k, BAH SOl QIGAE, 918 % 5 o7k 7K T B o2 Aale 8 o 57 ol4fe]
9% BE o2 YAFo] £ Mo|UTH Tables 2 and 3)

olge] e FHS) B, LT A S7lolH B4 5 98] WAU/3309C BAIBLES GASH: Aol SAio] A2
M2 wpolely JEglon], dine AU /3309 YHBRES USEE 57 9 BAAANAE B T onrhy
71Ae] A HE woleky waw gl
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