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Environmental Control System in Grape

Vinylhouse Cultivation and Development of Two

Cropping System Within a Year
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SUMMARY

To produce the high quality of grapes in two cropping system within a

year, 1t 1s very important to maintain the optimum soil temperature and water

notential near the root zone of vine tree. Experiment was performed 1n a

plastic greenhouse of grapes growing on restricted root zone system to control

the environmental factors in root zone effectively. In order to establish the

two cropping system within a year, the sprouting of dormant buds in summer

and normal growth of shoot and berries during winter should be induced. For

inducing this physiological process, various treatment in the environmental

controlled plastic greenhouse have been performed. The results obtained 1in

this study are summarized as follows:

1.

O

Maximum diurnal air temperature 1nside plastic greenhouse ranged
between 27.5 and 34.7C. And the nocturnal air temperature approximately
maintained at 18 C in winter season.

Although water potential at the depth of 15 cm maintained at pF 2.2~2.3,
water potential just after irrigation sharply decreased to pF 1.3—1.5.
Afterwards water potential at the same depth showed a slight increase. It
1S suggested that the water potential at the depth of 15 cm should be used
as the standard for the determination of mrrigation set point.

Considering the measured data for stem diameter, shoot elongation, and
mean leaf area of vine trees, it was believed that vine trees was a little

spindly and succulent. This tendency might be ascribed to the 1ill drainage



In restricted root zone system.

4. Although fluorescent lamps were used to increase the light ntensity at the

leaves surface of vine trees as supplemental lighting source, the quality of

fruits was not increased. In order to improve the quality of fruits, it may
be effective to use the light source with high intensity.

5. On the basis of the mineral nutrient content in the second {ruiting vines,
the growth of the vines was normal. In the seasonal change of mineral
content, the leaves sampled on January 15 showed higher content than that
sampled on March 14. However, this phenomenon 1s normal, because the
mineral content usually decreased with advancing leaf senescence.

6. After harvesting the fruits from the second fruiting vines in the first year,
the normal spring sprouting was performed by treatment of dormance
breaking chemical and high humidity(RH 80%) maintenance with spraying
water.

{. The first cropping vines In the second year showed normal growth,
fruiting and fruit development.

8. Shlightly lower sugar and higher acid content in the summer fruits (first
fruiting 1n two cropping system) was recorded, but it was estimated that
the characteristics of fruit might be derived from higher water content of
the bed.

9. For second fruiting within a year, calcium cyanamide 102 solution was
used as dormant breaking chemical and water on the buds was sprayved
for absorbing water in buds, so the bud sprouting rates was as high as
9226 1n 17th day after treatment, but sprouting time was uneven.

10. Calcium cyanamide was the most effective on dormant breaking and
growth of young shoots in the second fruiting grape vines within a vear.
11. Shoot length of vine trees at the plot which metalhalide lamps,
nigh-pressure sodium lamps, and fluorescent lamps were used as

supplemental lighting was 5~16 cm higher than that at non-lighting plot.
- 8 -
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Fig. 3-1. Variation of air temperature and relative humidity in plastic
greenhouse.
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Fig. 3-2. Vanation of soil temperatures at the depth of b, 15 and 25cm
from soil surface in greenhouse.
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Fig. 3-3. Varnation of water potential at the depth of 15 and 25 cm
from soil surface in greenhouse.
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B (1994) 0] B st KR FGAugAe 120 cm BYUE 433 A4S vE
Wol KRAMANE BHFee Fsst =, 24X 7 FPEE
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Fig. 3-4. Germination rate and shoot length as affected by the

number of days after calcium cyanamide treatment.
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B(1989)01 4 A AIE Abe} e SAEE Rolh A 23 23] £} 93
A APo] AP Q7] wWEo]l AR Sy EFo g3 FAHA xBE
AANE F got, Axge A% nXE wFEPE vl o e AR
7} Jehd Ao w oardt

. AHEES] COp A& E

(1) 233A e} B FM9 sopzr] @ Ao JFIAFES Fsaal, A
o] CO; 522 800~900 umol mol’ 2.2 {AA7|E 71ed CO, A& &9
st Aol A A} CO;, Al | &l s A3 GA] B3HoAey 7

_..45_.



..._46__.



Ok
A

A48

A8 2L KRR 4uiAl 259 | 23] FAAAANA FH

AT XEad SdFe A2 EFrTe AASA B s Ao TR
sttt & Ml AMAEXE SdRY R4S aAor st HIEHIR
= Edad As e E AAS.

W OAAE SdstHY sAe ol B FAY AYH
M2 F8[ 7L o] Folx|of dr} o] 2 PGS R 2
Aol Al Alddie] #4AE 23T e HYrt AERHAY. 223 =
Jebd A7 ZHE gofskd bt g

- A O .
1A S 5

—

iy 2
O

. 3h-2ie) 7|22 97|23 dAaFe] wet Wstsiy, Ao F3ke] FH Y
& 275~3477C, k71L& 18C ALRE FA%Y ANAYXze 4842 W
HE YEHAG
2. T 2384 15 ecm9] ZAoloA EFriY Flste] pF 22~23 (16~
O

“——

1

o Z7tol meh ERFFEY FAte] 23 Aee A

213k-8 Aofdlr] Y3 7EAe] AAHoZ 15 cmY
dolo| A EFFFo] 5US AL3t= Aol nigbzdt Aoz ddkgd




o] £4S ZUA7 A FFo] & FUL AL Aol EHEY Ro

5. d 23] AAFY FUgE FEFEAHE 14T W d 23] AYdF B A

6. 13z 23] AL A F8/F 2dx AP AHYE AL FUHE A A
3 BUFEEE 80% olFoR FUHAR AR v FEEFFI 2
7} AAA o2 285t

7. 29z 1713 AT B, 24 " RAudE F2eA o] Fo M

8. 2y} 17]3 AAFY dE7t v AE7 A vEHE H, ol AE bedd
TEAEHIE ot g BHE wABAY] Wi AeE FAHA

9. 234 28] 84ke A FRHEAAZR N3HEL 10 FA NS ALt o F
T2 T FA1 23 FREd R ol FIHIY AAFH
Efupalo] 179 733 Wopgo] 92%0 =Edou, ol g7l v A
o] Fo] A .

10. Wolg3 AEAEHE g o ¥% J 28 A4S A% Fie WolFH A
2A M3 da 108l HHEE Ao dadATh

11 vggelol= HE, JQAVES X, @35S BAT 44 HFAH L AN
Ao ANxFol FAxg 7 vadd o 5~16 cm A% A YEY HFHE
o] &3t et Ao 2 dddr.

_48__



HaEe

1. ALd 38, ZE7]. 1990a. ZebAE 4o AAA AlAH gk 33k
71 A1 83l %] 15(1):14-22.
2. A|H, 118y, 7AW-7]. 1990b. 228" 24 AAA AlAH Jde #3l

3. AYEs, 1FEF. 1986a. X FHY w7 8< ¥ Epdfe] #g AL A
57 FHR7] 9 FAUeY WA hormone @Ol n A= F3
27(1):22-33.

4. AE4, BEF. 1986bh. £ FUHY f718%0 #

ol FAl9 dAFAAE Xx S 9 FHRFTA #lAE
27(2)3119*126.
#7182 2 Elo] #HAg AL X5

3 ﬂ:ﬁ s 2] 27(3):231-238.

| %] 3)
7. RN w38 1995, Ay a2 o] S 2 HdF FUIAHAE
| MR+ G P T3 =FHFE LA 13(1):390-391.

8. 2 AX, A £H, FH 2, o I, 1995. *l*“EEZHHHQJ G A o] AL

9. o] FH9 1983 AAH Ao ZHE f’;}%*}.

10. o] &+, & F9. 1995. X = FAAA Al Lot 4ol A3 A+ sH=w
2] 37(1):401-406.

11, BHFE. 1976. 7 ¢ v (BB 1 2 AKEBXRERHR. BEs L v BEE
51(8):1011-1016.

12. BMOKESNEER FHER. 1980. mkEE o B 2 v ¥ . BMOKERM

Fr ¥R,

_49_.



13. 5B, SAFNE, EHEKHE. 198]. BB fEFksE: B4 2 H%E. REEH
FEd 12:12-21.

14. BUis Uk e, 1982 BEEMAGR R 2 "7 F 7., HAR,

15, AR HAGEE, BftAsk. 1984, miBio B2r s 7o' 2 4 v b oA 7.7 L %
o kT o HIAERReCEET: ity i E HAREZERS
53(3):242-250.

16. i ESH. 1985, Mgt HE o IRIE A EIR BT — 2568 » EEE-

17, LHBVER S & e, 1986, 2iT4: & 5 o (AR RS,

18. Fal ek EE .~ F 7 ». 1987, (it) B Ak EEiG 2.

19. BEHzE .. 1987. Mk 7 F v 5o &= x WIBREEHE » REE] -HEHZE S
e, NBs L ovREoMAE-. B¥p L v HE 62(10):57-62.

20. BRI AL 1987, Miax 7 ¢ v BiEo H x4+ REE Yy RIRZERIZ2] -3 L8
» RBEIRE - CERWRIEFGBH-. B¥s v BE 62(11):55-60.

21, BBHFZ . 1987. X7 F v o Ao 2+ WREEHEE REEEB] -7 72 7

i A a2 WREEH-. B¥Ep I v EHE 62(12):45-52.

22. ZARHEEE, UIEHEE, BRIk 1987 12A» o L 27 9 e 2 s v b A
7T xR T AR EF, MEBEARRCERKREC R tdhiniao z1

. BB gL 56(1):12-23,

23. ALRHETEEE, (D2, R, 1987 makfio nx 2 7 Fr v~ 2% » b .#
7T x Py T RodbREer o BT Ry iao pE A A B 2
56(3):280-286.

24. BNl BB, 1688, WEdk7 F v o A 2 WEESEE » FREBEEA4] -7 F ook

BIRAEE » BiE-. B¥s & v BW# 63(1):32-38.

25. By 1B, 1988, Mgk 7 ¢ v #fEo A 2 FIREEHE » REBEDL] -7 r o 73
7 oz T A B 3 MEREBSCHE o AU~ BE¥EL L o HB 63(2):81-84.

26. B (B, 1988, WaZ7 F v o H - 2 WREEBRE r RIBE6] -7 b7 35
7oz TAEHC B s MR BKBEBE R NEQO-. B¥s L v BE 63(3):67-71.

27, MIATLERZ » 34, 1989, 7 ™ f:T 2oy TREARIR A PR F IS 1 507 2 Ky EH Iz o

(b

__50“



wT(E—H) SEABEBREEET . i+ 2%, EEHES852:142-143.
28. AtkHfEEE, BfrAk. 1989, Mmoo Rz 2 7o'~ 2 5 v b A 7.7 v H
> by T Ko R EEEFEE: Rix B0 2% 0 ARKEEZHLSR(2):303-309.

29. SHBEE - FRE = - BHEEE K 1990. 7 r v o AR HR JITE & T ko2
TR ERE BRI EE 1) BEERNO LEC & 2 KEB Lo o, 4P
IREIRED 28(3):103-108.

30. 5HEE - ERE= - BELRIK 1991, 7 F v o £BERo BIT e BBz £ 3

TIEKEHE FEIRLE(E2R) £FEMEC 3 2 % 6 iz RAEXR
M. A WEIREEAED 29(1):11-17.

3. 5HEE - ZRE= - EEELRL 1991, 7 v o 4BER BT BT & 2

TIEKGER G FBIECE(E3H) tEBo @i e 1% 5 o BEEAX» HEML
Y. AEWIRGEAET 29(1):19-26.

32. SHE&E - BEAREX - AP - MARARS. 1991, BIER#FERES 7 v B
" » fie e s RER T g+ 28 Koo 2%, AYIRERE 29(3):133-140.

33. SHEE. 1991, FHE - HIRHIPRRET: L 2 MEZ8 7 F v o BHIELy BiE. &
5 Wk R 5B b I B R 5 B 39K,

34. 21 BH. 1991, ¥ AR o F 7o 2 EEE, B

35. BAREEREBFERML v 2, RN BEREHEZE. 19la. 7 b7 o A&
MBS « B oo YL+ B & 4. Bt EE 1993(10):35-37.

36. HARBEEMEREMW - > 2, KBHEH &EE. 1991b. 7+~ RECHIR BRI
4 » A

37. ARHEE, B8EFE. 1992, o Rr s 7 o'z o b4 7.7 L

> ko) 7 B3 2 PNo Bk s BT Buz 4 B o i PNGELRE A o 2

H ABEEH 61(2):257-264.

38. HTEEEA OA H3F. 1992, ¥R EEE,

39. tWARZER], 1993. 7 ¢ v ‘B o H{FRLS. fik -

10. APRHEREE, AR ZE, Bl B3 1993, 7 F 'k
*pb kv EHE 68(5):610-611.

(1]

peet!

I .
R 81(1993. 6):58-63.
+ 212 B s “HEn B4 &

T
m[HI

_.51._



41, AKX, KRS 1994, 7 F 7 o fEFlEE 5 1) 2 EXRILEWo ZEI-KIKEAE
» BRIEEH~ o —ZE- BEs L v [H# 69(3)116-24.

42. WAZET], 1994. 7 ¢ 7 o fliXHts » COLEHB M -El, 75 v = 7 % iz -

BX¥s L v EHZ2 69(4):53-58.

43. FERANK. 1994, Bl 2BI(ERR o Bk« SR8, 94 BBt » v v 4.

A A RBEEAEM I & 78-84.

44, EBw)l B 1994, BEEREc: L2 &@RE8 7 F o o BHIKE L. 2 JE
1994, 10H 57:162-164.

45. PEHmEt. 1994, RS o JHik e SEo EE -}
-, E¥ER AL 47(9)7-12.

46. B5HME, NEEE. 1994, R Bk 5B EBEE. -7 F v o 2
-, BEREAL 47(12)7-12.

47. BHMA. 1994. 7 ¢ 7 o BKIRIEEEES 12 & 5 ZH{F-% o BLlIHI9RE % & ¢
3 -B¥5 L orHE 69(5):51-56.

18. HAREBEREH®. 1996. ER - fiX#HiE» B HEM.

49. Faust, M., D. Liuy, M.\M. Millard and G.W. Stutte. 1991. Bound versus free

o
%1
o
Bt
N
L
L
EEs
CRr
3
I"\{-
E{‘h
%

water 1n dormant apple buds-a theory for endodormancy. HortScience
26(7):887-890.

00. Fennel, A., C. Wake, and P. Molter. 1996. Use of 1H-NMR to determine
grape bud water state during the photoperiodic induction of dorméncy. J.
Amer. Soc. Hort. Sci. 121(6):1112-1116.

ol. Gur, A, B. Bravdo and Y. Mizraht. 1972. Physiological responses of apple
trees to suproaoptimal root temperature. Physiol. Plant. 27:130-138.

2. Kubota, N. and M. Miyamuki. 1992. Breaking bud dormancy in grapevines
with garlic paste. J. Amer. Soc. Hort. Sci. 117(6):898-901.

o3. Ly, D., M. Faust, M.M. Millard, M. J. Line and G.W. Stutte. 1993. States
of water in summer-dormant apple buds determined by proton magnetic

resonance imaging. J. Amer. Soc. Hort. Sci. 118(5):632-637.

._52_



54. Miller, RW. and R.L. Donahue. 1990. Soils. Prentice-Hall.

55. Millard, M.M., D. Liu, M.]. Line and M. Faust. 1993. Method for imaging
the states of water by nuclear magnetic resonance in low water
containing apple bud and stem tissues. J. Amer. Soc. Hort. Sci.
118(5):628-631.

0. Muromtsev, [LA. 1984. Active parts of root system of fruit plants. USDA
&INSC, Washington D.C. Amerind Publishing Co. Ltd.

o/. Rowland, L.J., D. Liu, M.M. Millard, and M.]J. Line. 1992. Magnetic
resonance 1maging of water n flower buds of blueberry. HortScience
27(4):339-341.

o8. Skene, K.G.M. and G.H. Kemdge. 1967. Effect of root temperature on
cytokimn activity in root exudate of vitis vingfera L. Plant Physiol
42:1131-1139.

09. Tromp, J. and J. Oele. 1972. Shoot growth and mineral composition of
leaves and fruits as affected by relative air humudity. Physiol. Plant.
21253258,

60. Woodham, R.C. and DMcE. Alexander. 1966. The effect of root

temperature on development of small fruiting sultana vines. Vitis 5:345-350.

_53_



10.

© 00 NS Ul A W N e

F3E (AR

1@z 2712F AefA] B FA(HFF B3G)
1dap 2712 AejAr] A FE

18z 2712 AuiA] A e Hs

2712 Aw] ¥% A (ASEr7 mEA Ei Ao

2dzat o FAA] ExpAe A 2

_54_

R EREES



et e PR EE T W, e O S e, o e LR NI T R R

ol L T

1

i

T R Rt










- e L g e e i
Tl e e i b b R i e L [




¢ e e




	[표제지 등]
	제출문
	요약문
	SUMMARY
	목차
	제1장 서론
	제1절 연구개발의 목적과 범위
	1. 연구개발의 목적
	2. 연구개발의 범위

	제2절 연구사
	1. 시설포도의 생육 적온
	2. 시설포도의 관수제어
	3. 시설포도의 전조 및 보광재배


	제2장 재료 및 방법
	제1절 하우스내의 환경제어 시스템
	1. 환경요소의 측정
	2. 근권부의 온도제어 시스템
	3. 자동관수 시스템 구성

	제2절 년2회 생산 방법 개발
	1. 재식 품종
	2. 2차생장을 위한 전정
	3. 휴면타파 처리
	4. 보광처리 및 CO₂ 시용
	5. 생육조사


	제3장 결과 및 고찰
	제1절 하우스내 환경요소 계측 및 제어 시스템
	1. 하우스내 기온 및 상대습도의 변화
	2. 근권부의 온도제어 시스템
	3. 자동관수 시스템의 구성

	제2절 년2회 생산방법 개발
	1. 1년차 2기작 결실수의 생장 특성
	2. 2기작 과실수확 및 특성
	3. 년 2회 과실 수확후 생장촉진 처리
	4. 2년차 1기작 결실수의 생장 특성
	5. 과실수확 및 특성
	6. 2년차 2회생산을 위한 휴면타파 및 발아 촉진
	7. 보광처리 및 CO₂시용


	제4장 요약
	참고문헌
	부표(사진)
	1. 1년차 2기작 재배시 보온장면(형광등 보광)
	2. 1년차 2기작 재배시 결실 장면
	3. 1년차 2기작 재배시 결실과의 성숙
	4. 2기작 재배 포도 과실 (성숙도가 고르지 못한 것이 문제점이었음)
	5. 2년차 여름재배시 포도수체의 생장 모습
	6. 2년차 여름재배시 포도 결실 장면
	7. 2년차 여름재배시 포도 성숙 장면
	8. 여름재배 수확후 2회 생산을 위하여 전정한 모습
	9. 휴면타파제 처리에 의하여 발아한 모습
	10. 2년차 2기작 재배에서 결실한 모습 ('96. 11. 30 현재 발육중에 있음)


	[title page etc.]
	SUMMARY
	Contents
	I. Introduction
	1. Objective and scope of the study
	2. Literature review

	II. Materials and methods
	1. Environmental control in plastic greenhouse
	2. Management of vine tree for two cropping system

	III. Results and discussion
	1. Measurement and control system in plastic greenhouse
	2. Development of two cropping system within a year

	IV. Summary
	References
	Appendix (Photograph)[원문불량;p.57]



MONO1199702968

60

1996

농림수산부

시설포도재배의 환경제어 시스템 및 년 2회 생산 방법 개발 ,제2차년도

[표제지 등]

제출문

요약문

SUMMARY

목차

제1장 서론 14

 제1절 연구개발의 목적과 범위 14

  1. 연구개발의 목적 14

  2. 연구개발의 범위 16

 제2절 연구사 17

  1. 시설포도의 생육 적온 17

  2. 시설포도의 관수제어 19

  3. 시설포도의 전조 및 보광재배 21

제2장 재료 및 방법 26

 제1절 하우스내의 환경제어 시스템 26

  1. 환경요소의 측정 26

  2. 근권부의 온도제어 시스템 26

  3. 자동관수 시스템 구성 27

 제2절 년2회 생산 방법 개발 29

  1. 재식 품종 29

  2. 2차생장을 위한 전정 29

  3. 휴면타파 처리 29

  4. 보광처리 및 CO₂ 시용 30

  5. 생육조사 30

제3장 결과 및 고찰 32

 제1절 하우스내 환경요소 계측 및 제어 시스템 32

  1. 하우스내 기온 및 상대습도의 변화 32

  2. 근권부의 온도제어 시스템 32

  3. 자동관수 시스템의 구성 35

 제2절 년2회 생산방법 개발 35

  1. 1년차 2기작 결실수의 생장 특성 35

  2. 2기작 과실수확 및 특성 37

  3. 년 2회 과실 수확후 생장촉진 처리 40

  4. 2년차 1기작 결실수의 생장 특성 41

  5. 과실수확 및 특성 42

  6. 2년차 2회생산을 위한 휴면타파 및 발아 촉진 43

  7. 보광처리 및 CO₂시용 45

제4장 요약 48

참고문헌 50

부표(사진) 55

 1. 1년차 2기작 재배시 보온장면(형광등 보광) 56

 2. 1년차 2기작 재배시 결실 장면 56

 3. 1년차 2기작 재배시 결실과의 성숙 57

 4. 2기작 재배 포도 과실 (성숙도가 고르지 못한 것이 문제점이었음) 57

 5. 2년차 여름재배시 포도수체의 생장 모습 58

 6. 2년차 여름재배시 포도 결실 장면 58

 7. 2년차 여름재배시 포도 성숙 장면 59

 8. 여름재배 수확후 2회 생산을 위하여 전정한 모습 59

 9. 휴면타파제 처리에 의하여 발아한 모습 60

 10. 2년차 2기작 재배에서 결실한 모습 ('96. 11. 30 현재 발육중에 있음) 60

[title page etc.] 

SUMMARY 

Contents

I. Introduction 14

 1. Objective and scope of the study 14

 2. Literature review 17

II. Materials and methods 26

 1. Environmental control in plastic greenhouse 26

 2. Management of vine tree for two cropping system 29

III. Results and discussion 32

 1. Measurement and control system in plastic greenhouse 32

 2. Development of two cropping system within a year 35

IV. Summary 48

References 50

Appendix (Photograph)[원문불량;p.57] 55

