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Abstract

The research of three difference winegrape varieties (Cabernet Sauvignon, Merlot, and Zinfandel) was

carried out in humid subtropical climate located in the south-west of China (Xichang, Sichaun prov-

ince) with 5 years old winegrape. Planted by own root cutting in 1998 spacing was 1.25-2.00 m in

north-south direction. The pruning times of winegrape were on 10 Jan., 15 Jan., 30 Jan., 10 Feb., and 20

Feb.The results indicated that there was significant difference between varieties, especially yields, number

of clusters per vine, TSS and pH. Pruning times had affected on number of cluster and yields but no

affected on TSS, TA and pH. The interaction had affected on yields and TSS. Merlot and Zinfandel

obtain the maximum yields when there were pruned on 30 Jan. Delay pruning times of winegrape var.

Cabernet sauvignon increased TSS, the time from bud break to harvest and degree day. Merlot variety

had increased the time from bud break to bloom, bud break to harvest and degree day. Zinfandel

variety had uncertainly responses.  For the yields and quality on this research the best times of pruning

for winegrape varieties Cabernet Sauvignon, Merlot and Zinfandel was 30 Jan. to 20 Feb., 15 Jan. to 30

Jan. and 30 Jan. respectively.
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°“√∑¥≈Õßµ—¥·µàß°‘ËßÕßÿàπ∑”‰«πå 3  “¬æ—π∏ÿå (Cabernet Sauvignon, Merlot ·≈– Zinfandel) ∑’Ëª≈Ÿ°„π

‡¢µ ¿“æÕ“°“»°÷Ëß√âÕπ™◊Èπ „πæ◊Èπ∑’Ë∑“ßµ–«—πµ°‡©’¬ß„µâ¢Õßª√–‡∑»®’π (‡¡◊Õß´’™“ß ¡≥±≈‡ ©«π) ‚¥¬

æ—π∏ÿåÕßÿàπ∑—Èß 3  “¬æ—π∏ÿåª≈Ÿ°¥â«¬°‘Ëßªí°™”‡¡◊ËÕªï 2541 √–¬–ª≈Ÿ° 1.25 x 2.00 ‡¡µ√ µ“¡·π«‡Àπ◊Õ-„µâ
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ªí®®ÿ∫—πÕ“¬ÿ 5 ªï ∑”°“√µ—¥·µàß°‘Ëß‡¡◊ËÕ«—π∑’Ë 10/1, 15/1, 30/1, 10/2, ·≈– 20/2 æ∫«à“∑—Èß 3  “¬æ—π∏ÿå¡’

ª√‘¡“≥º≈º≈‘µ ®”π«π™àÕµàÕµâπ TSS ·≈– pH ·µ°µà“ß°—π∑“ß ∂‘µ‘  ”À√—∫√–¬–‡«≈“µ—¥·µàß°‘Ëß¡’º≈µàÕ

ª√‘¡“≥º≈º≈‘µ ®”π«π™àÕµàÕµâπ Õ‘∑∏‘æ≈√à«¡√–À«à“ß “¬æ—π∏ÿå°—∫√–¬–‡«≈“µ—¥·µàß°‘Ëß¡’º≈µàÕª√‘¡“≥

º≈º≈‘µ·≈– TSS ‚¥¬æ∫«à“æ—π∏ÿå Merlot ·≈– Zinfandel ¡’ª√‘¡“≥º≈º≈‘µ Ÿß ÿ¥‡¡◊ËÕµ—¥·µàß°‘Ëß„π«—π∑’Ë 30/

1 æ—π∏ÿå Cabernet Sauvignon ∑’Ëµ—¥·µàß°‘Ëß™â“¡’§à“ TSS ‡æ‘Ë¡¢÷Èπ·≈–™à«ß‡«≈“µ—Èß·µà·µ°°‘Ëß∂÷ß‡°Á∫‡°’Ë¬«

¬“«π“π¢÷Èπ√«¡∑—Èß§à“ degree day ‡æ‘Ë¡¢÷Èπ¥â«¬ °“√µ—¥·µàß°‘Ëß™â“∑”„Àâæ—π∏ÿå Cabernet Sauvignon ·≈–

Merlot ¡’™à«ß‡«≈“µ—Èß·µà·µ°°‘Ëß∂÷ß¥Õ°∫“π·≈–·µ°°‘Ëß∂÷ß‡°Á∫‡°’Ë¬«¬“«π“π¢÷Èπ·≈–¡’§à“ degree day ‡æ‘Ë¡¢÷Èπ

 ”À√—∫æ—π∏ÿå Zinfandel · ¥ßº≈‰¡à™—¥‡®π ‡¡◊ËÕæ‘®“√≥“®“°º≈°“√∑¥≈Õßæ∫«à“√–¬–‡«≈“∑’Ë‡À¡“– ¡

„π°“√µ—¥·µàß°‘ËßÕßÿàπ‡æ◊ËÕ„Àâ‰¥â∑—Èßª√‘¡“≥·≈–§ÿ≥¿“ææ—π∏ÿå Cabernet Sauvignon, Merlot ·≈– Zinfandel

§«√Õ¬Ÿà„π™à«ß«—π∑’Ë 30 ¡°√“§¡ ∂÷ß 20 °ÿ¡¿“æ—π∏å, 15 ∂÷ß 30 ¡°√“§¡ ·≈– 30 ¡°√“§¡ µ“¡≈”¥—∫

∫∑π”

´’™“ß‡ªìπ‡¡◊Õß‡°…µ√°√√¡µ—ÈßÕ¬Ÿà∑“ßµ–«—πµ°‡©’¬ß
„µâ¢Õß¡≥±≈‡ ©«π´÷ËßÕ¬Ÿà∑“ßµ–«—πµ°‡©’¬ß„µâ
¢Õßª√–‡∑» “∏“√≥√—∞ª√–™“™π®’π ∑’Ë latitude
27.8oN longitude 102.3OE §«“¡ Ÿß®“°√–¥—∫πÈ”∑–‡≈
300 ∂÷ß 3,000 ‡¡µ√ ¡’ ¿“æ‡ªìπ‡π‘π·≈–·Õàß
∑’Ë√“∫„πÀÿ∫‡¢“ ¡’ ¿“æ¿Ÿ¡‘Õ“°“»·∫∫°÷Ëß√âÕπ™◊Èπ
(humid subtropical climate) Õÿ≥À¿Ÿ¡‘‡©≈’Ë¬ 9.7 ∂÷ß
24.1 Õß»“‡´≈‡ ’́¬  Õÿ≥À¿Ÿ¡‘ Ÿß ÿ¥·≈–µË” ÿ¥„π™à«ß
15 ªï ‡∑à“°—∫ 39 ·≈– - 8 Õß»“‡´≈‡´’¬  µ“¡≈”¥—∫
§«“¡™◊Èπ —¡æ—∑∏å  58 ∂÷ß 93 ‡ªÕ√å‡ Á́πµå ®”π«π
· ßµàÕªï‡∑à“°—∫ 2,431 ™—Ë«‚¡ß  ª√‘¡“≥πÈ”ΩπµàÕªï
800 ∂÷ß 1,200 ¡‘≈≈‘‡¡µ√

Õßÿàπ (Vitis vinifera L.) ®—¥‡ªìπæ◊™„π‡¢µ
Àπ“«∑’Ë‰¡à “¡“√∂‡®√‘≠‡µ‘∫‚µ„π ¿“æÕ“°“»∑’Ë
Àπ“«‡¬Áπ®—¥ µâÕß°“√Õ“°“»√âÕπ„π™à«ßƒ¥Ÿ√âÕπ
‡æ◊ËÕ„Àâº≈·°à (Mullins et al., 2000) ‚¥¬∑—Ë«‰ª®–
ª≈Ÿ°Õ¬Ÿà„π™à«ß latitude 34 ∂÷ß 49 Õß»“‡Àπ◊Õ·≈–
„µâ (Winkler et al., 1974) ·µà∑—Èßπ’ÈÕßÿàπ “¡“√∂
ª√—∫µ—«„Àâ‡®√‘≠‡µ‘∫‚µ‰¥â¥’„π‡¢µÕ“°“»√âÕπ™◊Èπ ‡™àπ
ª√–‡∑»ÕÕ ‡µ√‡≈’¬ æ¡à“ Õ‘π‡¥’¬ Õ‘π‚¥π’‡™’¬ ‰∑¬
·≈–∑“ßµÕπ„µâ¢Õßª√–‡∑» “∏“√≥√—∞ª√–™“™π®’π
‡ªìπµâπ (Mullins et al., 2000)  ”À√—∫Õßÿàπ∑’Ë„™â
º≈‘µ‰«πåµâÕß°“√Õÿ≥À¿Ÿ¡‘ – ¡µ—Èß·µà™à«ß·µ°µ“
(bud break) ®π∂÷ß‡°Á∫‡°’Ë¬« (harvest) À√◊Õ∑’Ë‡√’¬°«à“
Degree days √–À«à“ß 950 ∂÷ß 1,500oC days (Jack-

son and Looney, 1999)

§ÿ≥¿“æ¢ÕßÕßÿàπ‡ªìπªí®®—¬ ”§—≠ ”À√—∫°“√
º≈‘µ‰«πå§ÿ≥¿“æ (Boulton et al., 1998) °“√º≈‘µ
Õßÿàπ„Àâ‰¥â§ÿ≥¿“æ¥’π—ÈππÕ°®“°°“√®—¥°“√‡√◊ËÕß¥‘π
·≈–ªÿÜ¬∑’Ë¥’·≈â«¬—ßæ∫«à“°“√µ—¥·µàß°‘Ëß°Á¡’§«“¡
 ”§—≠µàÕ§ÿ≥¿“æ¢ÕßÕßÿàπ (Galet, 2000) ´÷Ëß
Westwood and Bjornstad (1974) √“¬ß“π‰«â
«à“°“√µ—¥·µàß°‘Ëß∑”„Àâº≈ÕàÕπ‰¥â√—∫ “√ auxins ∑’Ë
 —ß‡§√“–Àå®“°∫√‘‡«≥ª≈“¬√“°‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ‡∑’¬∫°—∫
µâπ∑’Ë‰¡à‰¥âµ—¥·µàß°‘Ëß πÕ°®“°π’È°“√µ—¥·µàß°‘Ëß¬—ß
∑”„Àâ‡°‘¥§«“¡ ¡¥ÿ≈√–À«à“ßº≈º≈‘µ·≈–πÈ”Àπ—°°‘Ëß
(vine balance) (Ron, 2004)  ”À√—∫√–¬–‡«≈“µ—¥
·µàß°‘Ëßæ∫«à“¡’º≈µàÕ∑—Èßª√‘¡“≥·≈–§ÿ≥¿“æ¢ÕßÕßÿàπ
Dunn and Martin (2000) æ∫«à“°“√µ—¥·µàß°‘Ëß™â“
∑”„Àâ°“√·µ°µ“™â“·≈–¡’®”π«π¥Õ°µàÕ™àÕ≈¥≈ß
     °“√«‘®—¬„π§√—Èßπ’È‡æ◊ËÕ»÷°…“º≈¢Õß√–¬–‡«≈“
µ—¥·µàß°‘ËßµàÕª√‘¡“≥º≈º≈‘µ·≈–§ÿ≥¿“æ¢ÕßÕßÿàπ
∑”‰«πå 3  “¬æ—π∏ÿå

Õÿª°√≥å·≈–«‘∏’°“√

°“√«‘®—¬§√—Èßπ’È„™â·ª≈ß«‘®—¬Õßÿàπ¢Õß∫√‘…—∑ Xichang

Chia Tai Wine & Spirits Co., Ltd. µ—ÈßÕ¬Ÿà∑’Ë‡¡◊Õß

´’™“ß ¡≥±≈‡ ©«π  “∏“√≥√—∞ª√–™“™π®’π æ◊Èπ∑’Ë

·ª≈ß«‘®—¬Õ¬Ÿà Ÿß®“°√–¥—∫πÈ”∑–‡≈ª“π°≈“ß 1,650

‡¡µ√ ª≈Ÿ°¥â«¬°‘Ëß™”‡¡◊ËÕªï 2541 √–¬–ª≈Ÿ° 1.25 x

2.0 ‡¡µ√µ“¡·π«‡Àπ◊Õ-„µâ ®—¥∑√ßµâπ·∫∫ VSP „π
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·µà≈–ªï¡’°“√„ÀâªÿÜ¬ N, P ·≈– K Õ—µ√“  100, 10

·≈– 20 °√—¡µàÕµâπ ‚¥¬·∫àß„Àâ 3 §√—Èß Ê ≈–‡∑à“ Ê °—π

„π™à«ß·µ°°‘Ëß À≈—ß¥Õ°∫“π·≈–™à«ßº≈‡ª≈’Ë¬π ’ „Àâ

πÈ”µ“¡√àÕßÀ≈—ß®“°°“√µ—¥·µàß°‘Ëß™ÿ¥·√°∑ÿ° —ª¥“Àå

Ê ≈– 35 ≈‘µ√µàÕµâπ ∑”°“√µ—¥·µàßÕßÿàπ∑”‰«πå 3

 “¬æ—π∏ÿå (Cabernet Sauvignon, Merlot ·≈–

Zinfandel) ‚¥¬·∫àß°“√µ—¥·µàß°‘Ëß‡ªìπ 5 √–¬–‡«≈“

‡√‘Ë¡µ—Èß·µà«—π∑’Ë 10, 15 ·≈– 30 ¡°√“§¡ ·≈–«—π∑’Ë

10 ·≈– 20 °ÿ¡¿“æ—π∏å æ.». 2546 °“√µ—¥·µàß°‘Ëß

‰«â®”π«πµ“ ”À√—∫·µà≈– “¬æ—π∏ÿå 40, 60 ·≈– 30

µ“µàÕµâπ µ“¡≈”¥—∫

«“ß·ºπ°“√∑¥≈Õß·∫∫ split plot design

®”π«π 5 ́ È” ‚¥¬„Àâæ—π∏ÿåÕßÿàπ 3  “¬æ—π∏ÿå (Cabernet

Sau., Merlot ·≈– Zinfandel) ‡ªìπ main plot ·≈–

√–¬–‡«≈“„π°“√µ—¥·µàß 5 √–¬– ‡ªìπ sub plot ∫—π∑÷°

¢âÕ¡Ÿ≈√–¬–‡«≈“·µ°µ“ ¥Õ°∫“π º≈‡ª≈’Ë¬π ’ ‡°Á∫

‡°’Ë¬« ¢âÕ¡Ÿ≈Õÿ≥À¿Ÿ¡‘ – ¡ (degree day) ¢Õß™à«ß

‡«≈“·µ°°‘Ëß ¥Õ°∫“π º≈‡ª≈’Ë¬π ’ ‡°Á∫‡°’Ë¬« ®”π«π

™àÕ ª√‘¡“≥º≈º≈‘µ total soluble solid (TSS),

titratable acidity (TA) ·≈– pH

º≈°“√∑¥≈Õß

º≈¢Õß√–¬–‡«≈“µ—¥·µàß°‘Ëß·≈– “¬æ—π∏ÿåÕßÿàπµàÕ

®”π«π™àÕ º≈º≈‘µ·≈–§ÿ≥¿“æº≈º≈‘µ

®”π«π™àÕµàÕµâπ

√–¬–‡«≈“µ—¥·µàß°‘Ëß¡’º≈µàÕ®”π«π™àÕµàÕµâπ

Õ¬à“ß¡’π—¬ ”§—≠ °“√µ—¥·µàß°‘Ëß‡¡◊ËÕ«—π∑’Ë 15/1 ∑”„Àâ

Õßÿàπ¡’®”π«π™àÕµàÕµâπ¡“°∑’Ë ÿ¥ (µ“√“ß∑’Ë 1) æ—π∏ÿå

Cabernet Sauvignon ·≈–æ—π∏ÿå Merlot ∑’Ëµ—¥·µàß

„π™à«ß«—π∑’Ë 15/1 ∂÷ß 20/2 ¡’®”π«π™àÕ„°≈â‡§’¬ß°—π

æ—π∏ÿå Cabernet Sauvignon ¡’®”π«π™àÕ Ÿß ÿ¥‡∑à“°—∫

64.60 ™àÕ ‡¡◊ËÕµ—¥·µàß„π«—π∑’Ë 10/1 ·≈–æ—π∏ÿå Merlot

‡∑à“°—∫ 61.80 ™àÕ ‡¡◊ËÕµ—¥·µàß„π«—π∑’Ë 15/1 (µ“√“ß∑’Ë

2) Õßÿàπµà“ß “¬æ—π∏ÿå°—π¡’®”π«π™àÕµàÕµâπ ·µ°µà“ß

°—π∑“ß ∂‘µ‘Õ¬à“ß¡’π—¬ ”§—≠¬‘Ëß‚¥¬§à“‡©≈’Ë¬®”π«π

™àÕµàÕµâπ¢Õßæ—π∏ÿå Cabernet Sauvignon ¡’®”π«π

™àÕ¡“°°«à“æ—π∏ÿå Merlot ·≈–æ—π∏ÿå Zinfandel ∑’Ë¡’

®”π«π™àÕπâÕ¬∑’Ë ÿ¥ ‡∑à“°—∫ 57.00, 54.70 ·≈– 41.60

™àÕ µ“¡≈”¥—∫

ª√‘¡“≥º≈º≈‘µµàÕµâπ (°‘‚≈°√—¡)

     √–¬–‡«≈“µ—¥·µàß°‘Ëß¡’º≈µàÕª√‘¡“≥º≈º≈‘µ

µàÕµâπÕ¬à“ß¡’π—¬ ”§—≠¬‘Ëß (µ“√“ß∑’Ë 1)  “¬æ—π∏ÿå

·≈–Õ‘∑∏‘æ≈√à«¡√–À«à“ß√–¬–‡«≈“µ—¥·µàß°—∫ “¬

æ—π∏ÿå¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠ °“√µ—¥·µàß°‘Ëß

«—π∑’Ë 30/1 ∑”„Àâ¡’ª√‘¡“≥º≈º≈‘µ‡©≈’Ë¬ Ÿß ÿ¥ ‡∑à“°—∫

5.52 °‘‚≈°√—¡ æ—π∏ÿå Merlot º≈º≈‘µ‡©≈’Ë¬‡∑à“°—∫ 4.70

°‘‚≈°√—¡  ”À√—∫æ—π∏ÿå Cabernet Sauvignon ·≈–

Zinfandel º≈º≈‘µ‡©≈’Ë¬‡∑à“ Ê °—π §◊Õ 3.80 °‘‚≈°√—¡

Table 1. Effects of pruning time on different characters of winegrapes

Pruning times
Characters

No. of cluster Yield (kg/vine) TSS (Brix) TA (g/l)  pH

10 Jan. 47.30 b 3.86 b 14.72 a 11.53 b 3.19 a

15 Jan. 56.80 a 3.24 b 14.94 a 11.66 ab 3.21 a

30 Jan. 47.90 b 5.52 a 14.67 a 11.80 ab 3.18 a

10 Feb. 52.70 ab 3.45 b 15.00 a 12.00 ab 3.17 a

20 Feb. 50.70 ab 4.42 ab 15.27 a 12.20 a 3.18 a

Mean 51.10 4.10 14.92 11.84 3.19

In a column, means followed by a common letter are not significantly different at the 5% level by

DMRT.
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æ—π∏ÿå Merlot ·≈– Zinfandel ∑’Ëµ—¥·µàß„π«—π∑’Ë

30/1 ¡’ª√‘¡“≥º≈º≈‘µ Ÿß∑’Ë ÿ¥‡∑à“°—∫ 6.66 ·≈–

6.26 °‘‚≈°√—¡ µ“¡≈”¥—∫  ”À√—∫æ—π∏ÿå Cabernet

Sauvignon ∑’Ëµ—¥·µàß°‘Ëß„π™à«ß‡«≈“µà“ß°—πª√‘¡“≥

º≈º≈‘µµàÕµâπ‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘ (µ“√“ß∑’Ë 2)

Total soluble solid (TSS) (Brix)

     √–¬–‡«≈“µ—¥·µàß°‘Ëß∑’Ëµà“ß°—π‰¡à∑”„Àâª√‘¡“≥

TSS ·µ°µà“ß°—π (µ“√“ß∑’Ë 1)  ”À√—∫ “¬æ—π∏ÿå·≈–

Õ‘∑∏‘æ≈√à«¡√–À«à“ß√–¬–‡«≈“µ—¥·µàß°‘Ëß°—∫ “¬

æ—π∏ÿå¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠¬‘Ëß  æ∫«à“æ—π∏ÿå
Zinfandel ¡’§à“TSS  Ÿß∑’Ë ÿ¥ √Õß≈ß¡“‡ªìπæ—π∏ÿå

Cabernet Sauvignon ·≈–æ—π∏ÿå Merlot ¡’§à“ TSS
µË”∑’Ë ÿ¥ §◊Õ 15.52, 14.74 ·≈– 14.50 µ“¡≈”¥—∫
°“√µ—¥·µàß°‘Ëß™â“∑”„Àâ§à“ TSS ¢Õßæ—π∏ÿå Cabernet
Sauvignon  Ÿß¢÷Èπ´÷Ëßµà“ß°—∫æ—π∏ÿå Zinfandel  ”À√—∫
æ—π∏ÿå Merlot ª√‘¡“≥¢Õß TSS ‰¡à·µ°µà“ß°—π (µ“√“ß
∑’Ë 2)

Titratable acidity (TA) (g/l)

     √–¬–‡«≈“µ—¥·µàß°‘Ëß∑’Ë≈à“™â“ 20/2 ∑”„ÀâÕßÿàπ¡’

§à“ TA ·µ°µà“ß°—∫°“√µ—¥·µàß°‘Ëß‡√Á« 10/1 Õ¬à“ß¡’

π—¬ ”§—≠ (µ“√“ß∑’Ë 1) Õ‘∑∏‘æ≈√à«¡√–À«à“ß√–¬–

‡«≈“µ—¥·µàß°‘Ëß°—∫ “¬æ—π∏ÿå‰¡à∑”„ÀâÕßÿàπ¡’§à“ TA ·µ°

µà“ß∑“ß ∂‘µ‘ ·µàÕ¬à“ß‰√°Áµ“¡æ—π∏ÿå Zinfandel ¡’§à“

Table 2. Effects of pruning time and variety on different characters of winegrapes

 Variety/

Pruning times

Cabernet Sauvignon

10 Jan. 49.20 c 3.66 a 13.98 b 11.00 a 2.99 a

15 Jan.       61.40 ab 3.54 a 13.92 b 11.00 a 2.98 a

30 Jan.       52.80 bc 3.66 a 15.22 a 11.80 a 2.93 a

10 Feb.      64.60 a 3.34 a   14.92 ab 11.40 a 2.93 a

20 Feb.      56.80 abc 3.80 a 15.70 a 11.40 a 2.94 a

Mean          57.00 3.80 14.74 11.32 2.95

Merlot

10 Jan.        50.20 b 4.34 b 14.30 a 11.40 a 3.25 ab

15 Jan.        61.80 a     4.40 b 14.84 a 11.60 a 3.25 ab

30 Jan.        48.60 b     6.66 a 14.22 a 11.40 a 3.29 a

10 Feb.       56.60 ab 3.44 b 14.24 a  11.40 a 3.21 b

20 Feb.       56.20 ab 4.66 b 14.92 a 12.00 a 3.32 a

Mean          54.70 4.70 14.50 11.56 3.33

Zinfandel

10 Jan.       42.60 a    3.58 bc 15.90 a 12.20 a 3.33 ab

15 Jan.       47.20 a    1.80 d 16.08 a 12.40 a 3.40 a

30 Jan.       42.20 a  6.26 a 14.58 b 12.20 a 3.31 b

10 Feb.      36.80 a 2.58 cd   15.68 a 13.20 a 3.38 ab

20 Feb.      39.00 a 4.82 ab 15.52 ab 13.20 a 3.29 b

Mean          41.60 3.80 15.52 12.64 3.29

Characters

No. of cluster Yield (kg/vine) TSS (Brix) TA (g/l)  pH

In a column and each variety, means followed by a common letter are not significantly different at

the 5% level by DMRT.
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TA  Ÿß°«à“æ—π∏ÿå Merlot ·≈– Cabernet Sauvignon

∑’Ë¡’§à“µË”∑’Ë ÿ¥ §◊Õ 12.64, 11.56 ·≈– 11.32 µ“¡

≈”¥—∫ (µ“√“ß∑’Ë 2)

pH

æ—π∏ÿåÕßÿàπµà“ß°—π¡’§à“ pH ·µ°µà“ß°—π∑“ß ∂‘µ‘

√–¬–‡«≈“µ—¥·µàß°‘Ëß‰¡à∑”„ÀâÕßÿàπ¡’§à“ pH ·µ°µà“ß

∑“ß ∂‘µ‘ (µ“√“ß∑’Ë 1) Õ‘∑∏‘æ≈√à«¡√–À«à“ß√–¬–‡«≈“

µ—¥·µàß°—∫ “¬æ—π∏ÿå ·µ°µà “ß∑“ß ∂‘µ‘Õ¬à “ß¡’

π—¬ ”§—≠æ—π∏ÿå Merlot ¡’§à“ pH  Ÿß°«à“æ—π∏ÿå Zinfandel

·≈–æ—π∏ÿå Cabernet Sauvignon ∑’Ë¡’§à“µË”∑’Ë ÿ¥ §◊Õ

3.33, 3.29 ·≈– 2.95 µ“¡≈”¥—∫ æ—π∏ÿå Merlot ∑’Ë

µ—¥·µàß°‘Ëß™â“¡’·π«‚πâ¡«à“§à“ pH ®–‡æ‘Ë¡¢÷Èπ ÷́Ëß

µ√ß°—π¢â“¡°—∫æ—π∏ÿå Zinfandel (µ“√“ß∑’Ë 2)

º≈¢Õß “¬æ—π∏ÿåÕßÿàπ·≈–√–¬–‡«≈“µ—¥·µàß°‘ËßµàÕ

√–¬–‡«≈“„π™à«ßµà“ßÊ ¢Õß°“√‡®√‘≠‡µ‘∫‚µ («—π)

™à«ß‡«≈“À≈—ß®“°µ—¥·µàß°‘Ëß (pruning, Pr) ∂÷ß

·µ°°‘Ëß (bud break, BB)

     Õßÿàπµà“ß “¬æ—π∏ÿå°—π¡’™à«ß‡«≈“‡©≈’Ë¬¿“¬À≈—ß

°“√µ—¥·µàß°‘Ëß®π∂÷ß°“√·µ°°‘Ëß‰¡àµà“ß°—π„™â‡«≈“ 52

∂÷ß 53 «—π √–¬–‡«≈“µ—¥·µàß°‘Ëß  “¬æ—π∏ÿå√«¡∑—Èß

Õ‘∑∏‘æ≈√à«¡√–À«à“ß√–¬–‡«≈“µ—¥·µàß°‘Ëß°—∫ “¬

æ—π∏ÿå¡’§«“¡·µ°µà“ß∑“ß ∂‘µ‘Õ¬à“ß¡’π—¬ ”§—≠¬‘Ëß æ∫

«à“°“√·µ°°‘Ëß‡√Á«¢÷Èπ‡¡◊ËÕ°“√µ—¥·µàß°‘Ëß™â“≈ß„π∑ÿ°

 “¬æ—π∏ÿå °“√µ—¥·µàß°‘ËßÕßÿàπ‡¡◊ËÕ 20/2 ∑”„ÀâÕßÿàπ¡’

™à«ß‡«≈“ (®”π«π«—π)  ”À√—∫°“√·µ°°‘Ëß‡√Á«¢÷Èπ‡æ’¬ß

30.9 «—π (µ“√“ß∑’Ë 3, 4)

™à«ß‡«≈“À≈—ß°“√µ—¥·µàß°‘Ëß∂÷ß¥Õ°∫“π

(bloom) (Pr-BL)

     Õßÿàπµà“ßæ—π∏ÿå°—π¡’™à«ß‡«≈“À≈—ß°“√µ—¥·µàß°‘Ëß

®π∂÷ß«—π¥Õ°∫“π‰¡à·µ°µà“ß°—π ¡’‡«≈“ 86 «—π ‚¥¬

ª√–¡“≥ √–¬–‡«≈“µ—¥·µàß°‘Ëß·≈– “¬æ—π∏ÿå¡’§«“¡

·µ°µà“ß∑“ß ∂‘µ‘Õ¬à“ß¡’π—¬ ”§—≠¬‘Ëß ‚¥¬æ∫«à“°“√

µ—¥·µàß°‘Ëß™â“∑—ÈßÕßÿàπ 3  “¬æ—π∏ÿå∑”„Àâ√–¬–‡«≈“„π

™à«ß‡«≈“∑’Ëπ—∫µ—Èß·µàÀ≈—ß°“√µ—¥·µàß°‘Ëß∂÷ß«—π¥Õ°

∫“π —Èπ≈ß‡æ’¬ß 63 ∂÷ß 65 «—π (µ“√“ß∑’Ë 3, 4)

™à«ß ‡«≈“À≈—ßµ—¥·µàß°‘Ë ß∂÷ ßº≈‡ª≈’Ë ¬π ’

(veraison) (Pr-Ver)

     √–¬–‡«≈“µ—¥·µàß°‘Ëß·≈– “¬æ—π∏ÿå¡’§«“¡

·µ°µà“ß∑“ß ∂‘µ‘Õ¬à“ß¡’π—¬ ”§—≠¬‘Ëß ‚¥¬æ∫«à“°“√

µ—¥·µàß°‘Ëß™â“∑”„Àâ√–¬–‡«≈“„π™à«ß∑’Ëπ—∫®“°«—π

µ—¥·µàß°‘Ëß∂÷ß«—π∑’Ëº≈‡ª≈’Ë¬π ’ —Èπ≈ß °“√µ—¥·µàß°‘Ëß

Õßÿàπ‡¡◊ËÕ 20/2 ∑”„ÀâÕßÿàπ¡’™à«ß‡«≈“ —Èπ≈ß‡À≈◊Õ‡æ’¬ß

141 «—π‡∑à“π—Èπ (µ“√“ß∑’Ë 3, 4) Õßÿàπæ—π∏ÿå Cabernet

Sauvignon ·≈– Zinfandel ¡’™à«ß‡«≈“À≈—ß°“√µ—¥

·µàß°‘Ëß∂÷ßº≈‡ª≈’Ë¬π ’„°≈â‡§’¬ß°—π§◊Õ 159 ·≈– 160

«—π  à«πÕßÿàπæ—π∏ÿå Merlot ¡’®”π«π«—π¬“«ÕÕ°‰ª

‡ªìπ 166 «—π (µ“√“ß∑’Ë 4)

Table 3. Effects of pruning time on time of physiological stage of winegrapes

 Variety/

Pruning times

Physiological stage (day)

Pr-BB Pr-BL Pr-Ver S.BB-H.BB

10 Jan. 75.1 a 106.1 a 181.3 a 14.0 a

15 Jan. 67.5 b 101.1 b 176.1 b 12.4 a

30 Jan. 51.9 c 85.7 c 161.7 c 12.0 ab

10 Feb. 39.9 d 74.5 d 150.1 d 9.7 bc

20 Feb. 30.9 e 64.5 e 141.1 e 9.3 c

Mean 53.0 86.4 162.1 11.5

In a column, means followed by a common letter are not significantly different at the 5% level by

DMRT.
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√–¬–‡«≈“™à«ß‡√‘Ë¡·µ°°‘Ëß∂÷ß·µ°°‘Ëß 50%

(S.BB-H.BB)

√–¬–‡«≈“µ—¥·µàß°‘Ëß∑”„Àâ®”π«π«—πµ—Èß·µà

‡√‘Ë¡µ—¥·µàß°‘Ëß®π∂÷ß°“√·µ°°‘Ëß 50% ¡’§«“¡·µ°

µà“ß∑“ß ∂‘µ‘Õ¬à“ß¡’π—¬ ”§—≠¬‘Ëß (µ“√“ß∑’Ë 3) ‚¥¬

æ∫«à“°“√µ—¥·µàß™â“∑”„Àâ√–¬–‡«≈“„π™à«ß‡√‘Ë¡·µ°

°‘Ëß∂÷ß·µ°°‘Ëß 50 ‡ªÕ√å‡ Á́πµå πâÕ¬≈ß ‡¡◊ËÕæ‘®“√≥“

§à“‡©≈’Ë¬µ“¡√–¬–‡«≈“µ—¥·µàß®–æ∫«à“°“√µ—¥·µàß

„π™à«ß 10/2 ∂÷ß 20/2 ∑”„Àâ™à«ß‡«≈“·µ°°‘Ëß —Èπ∑’Ë ÿ¥

æ—π∏ÿå Cabernet Sauvignon, Merlot ·≈– Zinfandel

§◊Õ 9.0, 10.0 ·≈– 7.8 «—π µ“¡≈”¥—∫  “¬æ—π∏ÿå¡’

§«“¡·µ°µà“ß∑“ß ∂‘µ‘Õ¬à“ß¡’π—¬ ”§—≠ (µ“√“ß∑’Ë 4)

√–¬–‡«≈“™à«ß·µ°°‘Ëß∂÷ß¥Õ°∫“π (BB-BL)

√–¬–‡«≈“µ—¥·µàß°‘Ëß∑”„Àâ√–¬–‡«≈“µ—Èß·µà

™à«ß·µ°°‘Ëß®π∂÷ß¥Õ°∫“π¡’§«“¡·µ°µà“ß∑“ß ∂‘µ‘

Õ¬à“ß¡’π—¬ ”§—≠¬‘Ëß (µ“√“ß∑’Ë 5) °“√µ—¥·µàß°‘Ëß™â“ 20/

2 ∑”„Àâ√–¬–‡«≈“™à«ß·µ°°‘Ëß∂÷ß¥Õ°∫“π‡æ‘Ë¡¢÷Èπ

Õ¬à“ß™—¥‡®π®“° 30 «—π‡ªìπ 33.4 «—π  ”À√—∫æ—π∏ÿå

Cabernet Sauvignon, Merlot ·≈– Zinfandel §à“

‡©≈’Ë¬¢Õß√–¬–‡«≈“™à«ß·µ°°‘Ëß∂÷ß¥Õ°∫“π ‡∑à“°—∫

33.1, 33.6 ·≈– 32.6 «—π µ“¡≈”¥—∫ (µ“√“ß∑’Ë 6)

√–¬–‡«≈“™à«ß·µ°°‘Ëß∂÷ßº≈‡ª≈’Ë¬π ’ (BB-Ver)

Õßÿàπµà“ß “¬æ—π∏ÿå°—π·≈–√–¬–‡«≈“µ—¥·µàß°‘Ëß

∑’Ë·µ°µà“ß°—π∑”„Àâ√–¬–‡«≈“™à«ß·µ°°‘Ëß®π∂÷ß™à«ß

Table 4. Effects of pruning time and variety on the time of physiological stage of winegrapes

 Variety/

Pruning times

Times of physiological stage

Pr-BB Pr-BL Pr-Ver S.BB-H.BB

Cabernet Sauvignon

10 Jan. 74.4 a 105.2 a 179.2 a 14.2 a

15 Jan. 69.0 b 101.0 b 174.4 b 13.8 a

30 Jan. 51.4 c 85.8 c 159.8 c 10.6 ab

10 Feb. 39.4 d 74.4 d 148.4 d 9.0 b

20 Feb. 31.6 e 64.8 e 139.0 e 10.0 ab

Mean 53.2 86.2 160.2 11.5

Merlot

10 Jan. 76.2 a 106.2 a 185.8 a 17.2 a

15 Jan. 67.4 b 101.4 b 180.2 b 14.8 ab

30 Jan. 51.2 c 85.0 c 165.4 c 12.0 bc

10 Feb. 39.2 d 74.0 d 154.2 d 11.2 bc

20 Feb. 28.4 e 63.8 e 145.4 e 10.0 c

Mean 52.5 86.1 166.2 13.0

Zinfandel

10 Jan. 74.6 a 107.0 a 179.0 a 10.6 ab

15 Jan. 66.0 b 100.6 b 173.8 b 8.6 b

30 Jan. 53.0 c 86.4 c 159.8 c 13.4 a

10 Feb. 41.2 d 75.0 d 147.6 d 9.0 b

20 Feb. 32.6 e 65.0 e 139.0 e 7.8 b

Mean 53.5 86.8 159.8 9.9

In a column and each variety, means followed by a common letter are not significantly different at

the 5% level by DMRT.
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º≈‡ª≈’Ë¬π ’¡’§«“¡·µ°µà“ß∑“ß ∂‘µ‘Õ¬à“ß¡’π—¬ ”§—≠

‚¥¬æ∫«à“°“√µ—¥·µàß°‘Ëß™â“∑”„Àâ√–¬–‡«≈“π—∫µ—Èß

·µà™à«ß·µ°°‘Ëß∂÷ßº≈‡ª≈’Ë¬π ’‡æ‘Ë¡¢÷Èπ ´÷Ëß· ¥ßÕ¬à“ß

™—¥‡®π„πæ—π∏ÿå Merlot ‡æ‘Ë¡®“° 109 «—π‡ªìπ 116

«—π  ”À√—∫√–¬–‡«≈“‡©≈’Ë¬¢Õßæ—π∏ÿå Cabernet

Sauvignon, Merlot ·≈– Zinfandel ‡∑à“°—∫ 107.0,

113.7 ·≈– 105.8 «—π µ“¡≈”¥—∫ (µ“√“ß∑’Ë 5, 6)

√–¬–‡«≈“™à«ß·µ°°‘Ëß∂÷ß‡°Á∫‡°’Ë¬« (BB-Har)

√–¬–‡«≈“µ—¥·µàß°‘Ëß‰¡à¡’º≈∑”„Àâ√–¬–‡«≈“

µ—Èß·µà™à«ß·µ°°‘Ëß®π∂÷ß°“√‡°Á∫‡°’Ë¬«·µ°µà“ß°—π‡≈¬

¡’®”π«π«—π„°≈â‡§’¬ß°—π§◊Õ 143 ∂÷ß 147 «—π (µ“√“ß

∑’Ë 5) ·µà¡’Õ‘∑∏‘æ≈√à«¡√–À«à“ß “¬æ—π∏ÿå°—∫√–¬–

‡«≈“µ—¥·µàß°‘Ëß¡’§«“¡·µ°µà“ß∑“ß ∂‘µ‘Õ¬à“ß¡’π—¬

 ”§—≠ ‚¥¬æ∫«à“°“√µ—¥·µàß°‘Ëß™â“∑”„Àâ√–¬–‡«≈“

„π™à«ß·µ°°‘Ëß∂÷ß‡°Á∫‡°’Ë¬«‡æ‘Ë¡¢÷Èπ °“√µ—¥·µàß°‘Ëß™â“

∑”„ÀâÕ“¬ÿ°“√‡°Á∫‡°’Ë¬«¬◊¥¬“«ÕÕ°‰ª ÷́Ëß‡ÀÁπ‰¥â

™—¥‡®π„πæ—π∏ÿå Merlot ¡’Õ“¬ÿ‡°Á∫‡°’Ë¬«¬“«ÕÕ°‰ª®“°

139 ‡ªìπ 145 «—π Õßÿàπæ—π∏ÿå Cabernet Sauvignon,

Merlot ·≈– Zinfandel ¡’™à«ß‡«≈“µ—Èß·µà·µ°°‘Ëß

®π∂÷ß°“√‡°Á∫‡°’Ë¬«‚¥¬‡©≈’Ë¬ ‡∑à“°—∫ 146.4, 144.1 ·≈–

147.5 «—π µ“¡≈”¥—∫ (µ“√“ß∑’Ë 5, 6)

√–¬–‡«≈“™à«ß¥Õ°∫“π∂÷ßº≈‡ª≈’Ë¬π ’ (BL-Ver)

 “¬æ—π∏ÿå¡’§«“¡·µ°µà“ß∑“ß ∂‘µ‘Õ¬à“ß¡’

π—¬ ”§—≠¬‘Ëß ‚¥¬æ∫«à“æ—π∏ÿå Merlot ¡’√–¬–‡«≈“

‡©≈’Ë¬„π™à«ß¥Õ°∫“π∂÷ßº≈‡ª≈’Ë¬π ’¬“«∑’Ë ÿ¥ §◊Õ 80.1

«—π ÷́Ëß¡“°°«à“¢Õßæ—π∏ÿå Cabernet Sauvignon ·≈–

Zinfandel ´÷Ëß¡’™à«ß‡«≈“„°≈â‡§’¬ß°—π §◊Õ 73.9 ·≈–

73.0 «—π µ“¡≈”¥—∫ (µ“√“ß∑’Ë 6) √–¬–‡«≈“µ—¥·µàß°‘Ëß

≈à“™â“∑”„Àâ√–¬–‡«≈“µ—Èß·µà™à«ß¥Õ°∫“π∂÷ßº≈‡ª≈’Ë¬π

 ’„°≈â‡§’¬ß°—πÕ¬Ÿà„π™à«ß 75 ∂÷ß 76«—π (µ“√“ß∑’Ë 5)

√–¬–‡«≈“™à«ß¥Õ°∫“π∂÷ß‡°Á∫‡°’Ë¬« (BL-Har)

 “¬æ—π∏ÿå¡’§«“¡·µ°µà“ß∑“ß ∂‘µ‘Õ¬à“ß¡’π—¬

 ”§—≠¬‘Ëß ‚¥¬æ∫«à“æ—π∏ÿå Zinfandel ¡’√–¬–‡«≈“

‡©≈’Ë¬„π™à«ß¥Õ°∫“π∂÷ß‡°Á∫‡°’Ë¬«¬“«∑’Ë ÿ¥ §◊Õ 114.8

«—π ÷́Ëß¡“°°«à“¢Õßæ—π∏ÿå Cabernet Sauvignon ·≈–

Merlot ´÷Ëß¡’™à«ß‡«≈“µ—Èß·µà™à«ß¥Õ°∫“π®π∂÷ß°“√

‡°Á∫‡°’Ë¬« 113.4 ·≈– 110.5 «—π µ“¡≈”¥—∫ (µ“√“ß∑’Ë

6) √–¬–‡«≈“µ—¥·µàß°‘Ëß‰¡à∑”„Àâ√–¬–‡«≈“µ—Èß·µà

™à«ß¥Õ°∫“π®π∂÷ß°“√‡°Á∫‡°’Ë¬«·µ°µà“ß°—πÕ¬Ÿà„π™à«ß

112 ∂÷ß 113 «—π (µ“√“ß∑’Ë 5)

√–¬–‡«≈“™à«ßº≈‡ª≈’Ë¬π ’∂÷ß‡°Á∫‡°’Ë¬« (Ver-Har)

 “¬æ—π∏ÿå¡’§«“¡·µ°µà“ß∑“ß ∂‘µ‘Õ¬à“ß¡’π—¬

 ”§—≠¬‘Ëß ‚¥¬æ∫«à“æ—π∏ÿå Zinfandel ¡’√–¬–‡«≈“

‡©≈’Ë¬™à«ßº≈‡ª≈’Ë¬π ’∂÷ß‡°Á∫‡°’Ë¬«¬“«∑’Ë ÿ¥ §◊Õ 41.8

«—π ÷́Ëß¡“°°«à“æ—π∏ÿå Cabernet Sauvignon ·≈–

Merlot ́ ÷Ëß¡’™à«ß‡«≈“‡∑à“°—∫ 39.4 ·≈– 30.4 «—π µ“¡

≈”¥—∫ (µ“√“ß∑’Ë 6) √–¬–‡«≈“µ—¥·µàß°‘Ëß‰¡à∑”„Àâ

√–¬–‡«≈“µ—Èß·µà™à«ßº≈‡ª≈’Ë¬π ’∂÷ß°“√‡°Á∫‡°’Ë¬«·µ°

Table 5. Effects of pruning time on time of physiological stage of winegrapes

10 Jan. 30.7 c 105.9 b 143.3 a 75.2 b 112.5 a 37.3 a

15 Jan. 33.2 b 108.3 a 145.9 a 75.1 b 112.7 a 37.5 a

30 Jan. 33.5 ab 109.5 a 146.5 a 75.9 ab 112.9 a 37.0 a

10 Feb. 34.5 a 110.1 a 147.7 a 75.6 ab 113.2 a 37.6 a

20 Feb. 33.4 ab 110.1 a 146.7 a 76.6 a 113.1 a 36.5 a

Mean 33.1 108.8 146.0 75.7 112.9 37.2

Physiological stage (day)Veriety/

Pruning times
BB-BL BB-Ver BB-Har BL-Ver BL-Har Ver-Har

In a column, means followed by a common letter are not significantly different at the 5% level by

DMRT.
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Table 6. Effects of pruning time and variety on the time of physiological stage of winegrapes

Times of physiological stageVeriety/

Pruning times
BB-BL BB-Ver BB-Har BL-Ver BL-Har Ver-Har

Cabernet Sauvignon

10 Jan. 30.8 c 104.8 c 144.6 b 74.0 a 113.8 a 39.8 a

15 Jan. 32.0 bc 105.4 bc 145.0 b 73.4 a 113.0 a 39.6 a

30 Jan. 34.4 a 108.4 ab 147.6 a 74.0 a 113.2 a 39.2 a

10 Feb. 35.0 a 109.0 a 148.6 a 74.0 a 113.6 a 39.6 a

20 Feb 33.2 ab 107.4 abc 146.4 ab 74.2 a 113.2 a 39.0 a

Mean 33.1 107.0 146.4 73.9 113.4 39.4

Merlot

10 Jan. 30.0 b 109.6 c 139.8 b 79.6 ab 109.8 b 30.2 a

15 Jan. 34.0 a 112.8 b 143.6 a 78.8 b 109.6 b 30.8 a

30 Jan. 34.0 a 114.4 ab 145.0 a 80.4 ab 111.0 a 30.6 a

10 Feb. 34.8 a 115.0 ab 145.8 a 80.2 ab 111.0 a 30.8 a

20 Feb. 35.0 a 116.6 a 144.1 a 81.6 a 111.2 a 29.6 a

Mean 33.6 113.7 144.1 80.1 110.5 30.4

Zinfandel

10 Jan. 31.4 b 103.4 b 145.4 b 72.0 a 114.0 b 42.0 a

15 Jan. 33.6 ab 106.8 a 149.0 a 73.2 a 115.4 a 42.2 a

30 Jan. 32.2 ab 105.8 ab 147.0 ab 73.4 a 114.6 ab 41.2 a

10 Feb. 33.8 a 106.4 ab 148.8 a 72.6 a 115.0 ab 42.4 a

20 Feb. 32.0 b 106.4 ab 147.4 ab 74.0 a 115.0 ab 41.0 a

Mean 32.6 105.8 147.5 73.0 114.8 41.8

In a column and each variety, means followed by a common letter are not significantly different at

the 5% level by DMRT.

µà“ß°—πÕ¬Ÿà„π™à«ß 36 ∂÷ß 37 «—π „°≈â‡§’¬ß°—π¡“°

(µ“√“ß∑’Ë 5)

º≈¢Õß “¬æ—π∏ÿåÕßÿàπ·≈–√–¬–‡«≈“µ—¥·µàß°‘ËßµàÕ

degree day  „π™à«ßµà“ßÊ ¢Õß°“√‡®√‘≠‡µ‘∫‚µ

ª√‘¡“≥ degree day ™à«ßµ—¥·µàß°‘Ëß∂÷ß·µ°°‘Ëß

(Pr-BB)

√–¬–‡«≈“µ—¥·µàß°‘Ëß≈à“™â“∑”„Àâª√‘¡“≥ degree

day µ—Èß·µà™à«ßµ—¥·µàß°‘Ëß∂÷ß·µ°°‘Ëß¡’§à“≈¥µË”≈ß®“°

220.96 ‡À≈◊Õ‡æ’¬ß 152.03 Õßÿàπµà“ß “¬æ—π∏ÿå°—π

§à“ degree day µ—Èß·µà°“√µ—¥·µàß°‘Ëß∂÷ß°“√·µ°°‘Ëß¡’

§à“·µ°µà“ß°—π‚¥¬ Õßÿàπæ—π∏ÿå Cabernet Sauvignon,

Merlot ·≈– Zinfandel ¡’§à“ degree day  ‡∑à“°—∫

186.72, 181.55 ·≈– 163.30 µ“¡≈”¥—∫ (µ“√“ß∑’Ë 7,

8)

ª√‘¡“≥ degree day ™à«ßµ—¥·µàß°‘Ëß∂÷ß

¥Õ°∫“π (Pr-BL)

√–¬–‡«≈“µ—¥·µàß°‘Ëß≈à“™â“∑”„Àâª√‘¡“≥ degree

day µ—Èß·µà™à«ßµ—¥·µàß°‘Ëß∂÷ß¥Õ°∫“π¡’§à“≈¥µË”≈ß®“°

507.06 ‡À≈◊Õ‡æ’¬ß 453.66 (µ“√“ß∑’Ë 7) Õßÿàπµà“ß

æ—π∏ÿå°—π¡’§à“ degree day µ—Èß·µà°“√µ—¥·µàß°‘Ëß∂÷ß«—π

¥Õ°∫“π¡’§à“·µ°µà“ß°—π∑“ß ∂‘µ‘ Õßÿàπæ—π∏ÿå

Zinfandel ¡’§à“ degree day ¡“°∑’Ë ÿ¥ §◊Õ 493.83

√Õß≈ß‰ª §◊ÕÕßÿàπæ—π∏ÿå Cabernet Sauvignon ·≈–
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Table 7. Effects of pruning time on degree day at physiological stage of winegrapes

Pruning times
Degree day

Pr-BB Pr-BL Pr-Ver Pr-Har

10 Jan. 220.96 a 507.06 a 1395.73 a 1829.87 a

15 Jan. 201.08 b 503.33 a 1391.60 a 1827.47 a

30 Jan. 188.25 c 491.60 b 1390.40 a 1820.13 b

10 Feb. 174.13 d 483.26 b 1378.53 a 1814.87 c

20 Feb. 152.03 e 453.66 c 1360.93 b 1784.93 d

Mean 187.29 487.78 1383.44 1815.45

In a column, means followed by a common letter are not significantly different at the 5% level by

DMRT.

Variety/

Pruning times

Degree day

Pr-BB Pr-BL Pr-Ver Pr-Har

Table 8. Effects of pruning time and variety on degree day at physiological stage of winegrapes

Cabernet Sauvignon

10 Jan. 213.25 a 492.20 ab 1365.60 a 1830.40 a

15 Jan. 210.30 a 503.60 a 1365.40 a 1828.40 a

30 Jan. 182.35 b 492.40 ab 1363.40 a 1822.00 b

10 Feb. 170.50 bc 482.20 b 1353.20 ab 1815.60 c

20 Feb. 157.24 c 458.40 c 1331.00 b 1787.20 d

Mean 186.72 485.76 1355.72 1816.72

Merlot

10 Jan. 228.00 a 509.20 a 1458.60 a 1810.60 a

20 Jan. 197.79 b 509.80 a 1452.00 ab 1808.60 a

30 Jan. 179.45 bc 481.00 b 1445.40 ab 1798.80 b

10 Feb. 169.10 c 477.00 b 1438.20 ab 1794.80 b

20 Feb 135.55 d 441.60 c 1421.00 b 1762.40 c

Mean 181.55 483.72 1443.04 1795.04

Zinfandel

10 Jan. 221.65 a 519.80 a 1363.00 a 1848.60 a

20 Jan. 195.25 bc 496.60 b 1357.40 a 1845.40 a

30 Jan. 202.95 b 501.40 b 1362.40 a 1839.60 b

10 Feb. 182.80 c 490.60 b 1344.20 a 1834.20 c

20 Feb. 163.30 d 461.00 c 1330.80 a 1805.20 d

Mean 163.30 493.88 1351.56 1834.60

In a column and each variety, means followed by a common letter are not significantly different at

the 5% level by DMRT.
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Table 9. Effects of pruning time on degree day at physiological stage of winegrapes

Degree day
Pruning times

BB-BL BB-Ver BB-Har BL-Ver BL-Har Ver-Har

10 Jan. 285.96 b 1176.47 b 1608.87 b 890.43 ab 1322.73 a 432.28 a

15 Jan. 302.15 a 1190.60 ab 1626.40 a 888.37 b 1324.13 a 435.71 a

30 Jan. 303.18 a 1202.27 a 1631.27 a 898.95 ab 1328.73 a 429.58 a

10 Feb. 309.06 a 1204.47 a 1640.73 a 895.28 ab 1331.33 a 436.20 a

20 Feb. 301.68 a 1210.20 a 1633.00 a 908.33 a 1331.20 a 422.75 a

Mean 300.41 1196.80 1628.05 896.27 1327.63 431.30

In a column, means followed by a common letter are not significantly different at the 5% level by

DMRT.

Merlot ¡’§à“ degree day ‡∑à“°—∫ 485.76 ·≈– 483.72

µ“¡≈”¥—∫ (µ“√“ß∑’Ë 8)

ª√‘¡“≥ degree day ™à«ßµ—¥·µàß°‘Ëß∂÷ßº≈

‡ª≈’Ë¬π ’ (Pr-Ver)

√–¬–‡«≈“µ—¥·µàß°‘Ëß≈à“™â“∑”„Àâª√‘¡“≥ degree

day µ—Èß·µà™à«ßµ—¥·µàß°‘Ëß∂÷ßº≈‡ª≈’Ë¬π ’¡’§à“≈¥µË”≈ß

®“° 1395.73 ‡À≈◊Õ‡æ’¬ß 1360.93 (µ“√“ß∑’Ë 7) Õßÿàπ

µà“ßæ—π∏ÿå°—π¡’§à“ degree day µ—Èß·µà°“√µ—¥·µàß°‘Ëß

∂÷ß™à«ßº≈‡ª≈’Ë¬π ’¡’§à“·µ°µà“ß°—π∑“ß ∂‘µ‘ Õßÿàπæ—π∏ÿå

Merlot ¡’§à“ degree day ¡“°∑’Ë ÿ¥ §◊Õ 1443.04

√Õß≈ß‰ª §◊ÕÕßÿàπæ—π∏ÿå Cabernet Sauvignon

·≈– Zinfandel ¡’§à“ degree day ‡∑à“°—∫ 1355.72

·≈– 1351.56 µ“¡≈”¥—∫ (µ“√“ß∑’Ë 8)

ª√‘¡“≥ degree day ™à«ßµ—¥·µàß°‘Ëß∂÷ß‡°Á∫‡°’Ë¬«

(Pr-Har)

√–¬–‡«≈“µ—¥·µàß°‘Ëß≈à“™â“∑”„Àâª√‘¡“≥ degree

day µ—Èß·µà™à«ßµ—¥·µàß°‘Ëß∂÷ß°“√‡°Á∫‡°’Ë¬«¡’§à“≈¥µË”

≈ß®“° 1829.87 ‡À≈◊Õ‡æ’¬ß 1784.93 (µ“√“ß∑’Ë 7)

Õßÿàπµà“ßæ—π∏ÿå°—π¡’§à“ degree day µ—Èß·µà°“√µ—¥·µàß

°‘Ëß∂÷ß°“√‡°Á∫‡°’Ë¬«¡’§à“·µ°µà“ß°—π∑“ß ∂‘µ‘ Õßÿàπæ—π∏ÿå

Zinfandel ¡’§à“ degree day ¡“°∑’Ë ÿ¥ §◊Õ 1834.60

√Õß≈ß‰ª §◊ÕÕßÿàπæ—π∏ÿå Cabernet Sauvignon ·≈–

Merlot ¡’§à“ degree day ‡∑à“°—∫ 1816.72 ·≈–

1795.04 µ“¡≈”¥—∫ (µ“√“ß∑’Ë 8)

ª√‘¡“≥ degree day ™à«ß·µ°°‘Ëß∂÷ß¥Õ°∫“π

(BB-BL)

√–¬–‡«≈“µ—¥·µàß°‘Ëß≈à“™â“ÕÕ°‰ª∑”„Àâª√‘¡“≥

degree day µ—Èß·µà™à«ßµ—¥·µàß°‘Ëß∂÷ß¥Õ°∫“π¡’

ª√‘¡“≥‡æ‘Ë¡¡“°¢÷Èπ (µ“√“ß∑’Ë 9) Õßÿàπµà“ßæ—π∏ÿå°—π

¡’§à“ degree day µ—Èß·µà°“√µ—¥·µàß°‘Ëß∂÷ß¥Õ°∫“π

‰¡à·µ°µà“ß°—πÕ¬Ÿà„π™à«ß 298 ∂÷ß 301 (µ“√“ß∑’Ë 10)

Õßÿàπæ—π∏ÿå Cabernet Sauvignon ·≈– Merlot ∑’Ëµ—¥

·µàß°‘Ëß„π«—π∑’Ë 10/1 ¡’degree day µË” ÿ¥‡∑à“°—∫

278.65 ·≈– 281.00 µ“¡≈”¥—∫·≈–‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ

µ—¥·µàß°‘Ëß™â“≈ß (µ“√“ß∑’Ë 10)

ª√‘¡“≥ degree day ™à«ß·µ°°‘Ëß∂÷ßº≈‡ª≈’Ë¬π ’

(BB-Ver)

√–¬–‡«≈“µ—¥·µàß°‘Ëß≈à“™â“ÕÕ°‰ª∑”„Àâª√‘¡“≥

degree day µ—Èß·µà™à«ßµ—¥·µàß°‘Ëß∂÷ßº≈‡ª≈’Ë¬π ’

¡’ª√‘¡“≥‡æ‘Ë¡¡“°¢÷Èπ®“° 1176.47 ‡ªìπ 1210.20

(µ“√“ß∑’Ë 9) Õßÿàπµà“ßæ—π∏ÿå°—π¡’§à“ degree day µ—Èß·µà

°“√µ—¥·µàß°‘Ëß∂÷ßº≈‡ª≈’Ë¬π ’·µ°µà“ß°—π Õßÿàπæ—π∏ÿå

Merlot ¡’ª√‘¡“≥ degree day ¡“°∑’Ë ÿ¥ ‡∑à“°—∫

1262.76 √Õß≈ß‰ª§◊ÕÕßÿàπæ—π∏ÿå Cabernet Sauvignon
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Table 10. Effects of pruning time and variety on the time of physiological stage of winegrapes

Degree dayVariety/

Pruning times BB-BL BB-Ver BB-Har BL-Ver BL-Har Ver-Har

Cabernet Sauvignon

10 Jan. 278.65 b 1152.20 a 1617.00 b 873.55 a 1338.40 a 464.85 a

15 Jan. 293.30 b 1155.20 a 1618.20 b 861.90 a 1324.80 a 462.95 a

30 Jan. 309.80 ab 1181.40 a 1639.80 a 871.30 a 1330.00 a 458.35 a

10 Feb. 311.75 a 1183.00 a 1645.20 a 871.00 a 1333.20 a 462.30 a

20 Feb. 301.05 ab 1174.00 a 1630.00 ab 872.75 a 1328.80 a 455.95 a

Mean 298.91 1169.16 1630.04 870.10 1331.04 460.88

Merlot

10 Jan. 281.00 b 1236.00 b 1582.60 b 954.70 ab 1301.60 bc 346.75 a

15 Jan. 311.87 a 1254.20 b 1611.00 a 942.25 b 1299.00 c 356.55 a

30 Jan. 301.45 a 1265.80 ab 1617.20 a 964.35 ab 1317.80 ab 353.40 a

10 Feb. 307.65 a 1268.80 ab 1625.80 a 961.20 ab 1317.80 ab 356.75 a

20 Feb.  306.10 a 1289.00 a 1626.80 a 982.85 a 1320.80 a 337.85 a

Mean 301.61 1262.76 1612.68 961.07 1311.40 350.26

Zinfandel

10 Jan. 298.25 a 1141.20 a 1627.00 b 843.05 a 1328.20 b 485.25 a

15 Jan. 301.30 a 1162.40 a 1650.00 a 860.95 a 1348.60 a 487.65 a

30 Jan. 298.30 a 1159.60 a 1636.80 ab 861.20 a 1338.40 ab 477.00 a

10 Feb. 307.80 a 1161.60 a 1651.20 a 853.65 a 1343.00 ab 489.55 a

20 Feb. 297.90 a 1167.60 a 1642.20 ab 869.40 a 1344.00 ab 474.45 a

Mean 300.71 1158.48 1641.44 857.65 1340.44 482.78

In a column and each variety, means followed by a common letter are not significantly different at

the 5% level by DMRT.

·≈– Zinfandel ́ ÷Ëß¡’§à“ degree day ‡∑à“°—∫ 1169.16

·≈– 1158.48 µ“¡≈”¥—∫  (µ“√“ß∑’Ë 10)

ª√‘¡“≥ degree day ™à«ß·µ°°‘Ëß∂÷ß‡°Á∫‡°’Ë¬«

(BB-Har)

Õßÿàπæ—π∏ÿå Zinfandel ¡’§à“‡©≈’Ë¬ degree day

 Ÿß∑’Ë ÿ¥ ‡∑à“°—∫ 1641.44 √Õß≈ß‰ª‰¥â·°àæ—π∏ÿå

Cabernet Sauvignon ·≈– Merlot ´÷Ëß¡’§à“ degree

day ‡∑à“°—∫ 1630.04 ·≈– 1612.68 µ“¡≈”¥—∫ (µ“√“ß

∑’Ë 10)

ª√‘¡“≥ degree day ™à«ß¥Õ°∫“π∂÷ßº≈

‡ª≈’Ë¬π ’ (BL-Ver)

√–¬–‡«≈“µ—¥·µàß°‘Ëß≈à“™â“ÕÕ°‰ª∑”„Àâª√‘¡“≥

degree day µ—Èß·µà™à«ßµ—¥·µàß°‘Ëß∂÷ß°“√‡°Á∫‡°’Ë¬«¡’

ª√‘¡“≥‡æ‘Ë¡¡“°¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (µ“√“ß

∑’Ë 9) Õßÿàπµà“ßæ—π∏ÿå°—π¡’§à“ degree day µ—Èß·µà°“√

µ—¥·µàß°‘Ëß∂÷ß°“√‡°Á∫‡°’Ë¬«·µ°µà“ß°—π §à“‡©≈’Ë¬ degree

day ¢Õßæ—π∏ÿå Cabernet Sauvignon, Merlot ·≈–

Zinfandel ‡∑à“°—∫ 870.10, 961.07 ·≈– 857.65 µ“¡

≈”¥—∫ (µ“√“ß∑’Ë 10)

ª√‘¡“≥ degree day ™à«ß¥Õ°∫“π∂÷ß‡°Á∫‡°’Ë¬«

(BL-Har)

√–¬–‡«≈“µ—¥·µàß°‘Ëß‰¡à¡’º≈∑”„Àâª√‘¡“≥

degree day µ—Èß·µà™à«ß¥Õ°∫“π∂÷ß°“√‡°Á∫‡°’Ë¬«·µ°

µà“ß°—π (µ“√“ß∑’Ë 9) Õßÿàπµà“ßæ—π∏ÿå°—π¡’ª√‘¡“≥

degree day µ—Èß·µà™à«ß¥Õ°∫“π∂÷ß™à«ß‡°Á∫‡°’Ë¬«¡’

§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘ Õßÿàπæ—π∏ÿå Zinfandel ¡’
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ª√‘¡“≥ degree day ¡“°∑’Ë ÿ¥ ‡∑à“°—∫ 1340.44 √Õß

≈ß‰ª§◊ÕÕßÿàπæ—π∏ÿå Cabernet Sauvignon ·≈– Merlot

´÷Ëß¡’§à“ degree day ‡∑à“°—∫ 1331.04 ·≈– 1311.40

µ“¡≈”¥—∫ (µ“√“ß∑’Ë 10)

ª√‘¡“≥ degree day ™à«ßº≈‡ª≈’Ë¬π ’∂÷ß

‡°Á∫‡°’Ë¬« (Ver-Har)

√–¬–‡«≈“µ—¥·µàß°‘Ëß‰¡à¡’º≈∑”„Àâª√‘¡“≥

degree day µ—Èß·µà™à«ßº≈‡ª≈’Ë¬π ’∂÷ß°“√‡°Á∫‡°’Ë¬«

·µ°µà“ß°—π (µ“√“ß∑’Ë 9) Õßÿàπµà“ßæ—π∏ÿå°—π¡’ª√‘¡“≥

degree day µ—Èß·µà™à«ßº≈‡ª≈’Ë¬π ’∂÷ß™à«ß‡°Á∫‡°’Ë¬«

¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘ (µ“√“ß∑’Ë 10) Õßÿàπæ—π∏ÿå

Zinfandel ¡’ª√‘¡“≥ degree day ¡“°∑’Ë ÿ¥ ‡∑à“°—∫

482.78 √Õß≈ß‰ª§◊ÕÕßÿàπæ—π∏ÿå Cabernet Sauvignon

·≈– Merlot ´÷Ëß¡’§à“ degree day ‡∑à“°—∫ 460.88

·≈– 350.26 µ“¡≈”¥—∫ (µ“√“ß∑’Ë 10)

º≈°“√«‘®—¬·≈–°“√Õ¿‘ª√“¬º≈

Õßÿàπ 3  “¬æ—π∏ÿå (Cabernet Sauvignon, Merlot ·≈–

Zinfandel) ∑’Ëª≈Ÿ°„π ¿“æÕ“°“»°÷Ëß√âÕπ™◊Èπ∑“ß

¿“§µ–«—πµ°‡©’¬ß„µâ¢Õßª√–‡∑» “∏“√≥√—∞

ª√–™“™π®’π·≈–‰¥â√—∫°“√µ—¥·µàß°‘Ëß„π™à«ß«—π∑’Ë

10/1 ∂÷ß 20/2 æ∫«à“·µà≈– “¬æ—π∏ÿå¡’ª√‘¡“≥º≈º≈‘µ

®”π«π™àÕµàÕµâπ TSS TA pH √–¬–‡«≈“·≈–

degree day „π·µà≈–™à«ß¢Õß°“√‡®√‘≠‡µ‘∫‚µ¡’

§«“¡·µ°µà“ß°—π æ—π∏ÿå Merlot „Àâº≈º≈‘µ‡©≈’Ë¬µàÕ

µâπ Ÿß∑’Ë ÿ¥ ‡∑à“°—∫ 4.70 °‘‚≈°√—¡ æ—π∏ÿå Cabernet

Sauvignon ¡’®”π«π™àÕµàÕµâπ‡©≈’Ë¬ Ÿß∑’Ë ÿ¥ 57.00

™àÕ æ—π∏ÿå Zinfandel ¡’§à“ TSS ·≈– TA  Ÿß∑’Ë ÿ¥

∑—Èßπ’È ‡π◊ËÕß¡“®“°æ—π∏ÿ°√√¡∑’Ë·µ°µà“ß°—π·≈–¡’

√–¬–‡«≈“„π°“√‡®√‘≠‡µ‘∫‚µ‚¥¬‡©æ“–™à«ß·µ°°‘Ëß

∂÷ß™à«ß‡°Á∫‡°’Ë¬«·≈– degree day ™à«ß¥—ß°≈à“«¡“°

∑’Ë ÿ¥ ¡“°°«à“°“√√“¬ß“π¢Õß Jackson and Looney

(1999) ÷́Ëß√“¬ß“π«à“Õßÿàπº≈‘µ‰«πåµâÕß°“√Õÿ≥À¿Ÿ¡‘

 – ¡™à«ßµ—Èß·µà·µ°µ“®π∂÷ß‡°Á∫‡°’Ë¬«ª√–¡“≥ 950

∂÷ß 1500 oC day æ—π∏ÿå Merlot ¡’√–¬–‡«≈“„π™à«ß

·µ°°‘Ëß∂÷ß¥Õ°∫“π ·µ°°‘Ëß∂÷ßº≈‡ª≈’Ë¬π ’·≈–¥Õ°

∫“π∂÷ßº≈‡ª≈’Ë¬π ’¬“«π“π∑’Ë ÿ¥ §◊Õ 33.6, 113.7 ·≈–

80.1 «—π µ“¡≈”¥—∫ æ—π∏ÿå Zinfandel ¡’√–¬–‡«≈“

„π™à«ß·µ°°‘Ëß∂÷ß‡°Á∫‡°’Ë¬« ¥Õ°∫“π∂÷ß‡°Á∫‡°’Ë¬« ·≈–

º≈‡ª≈’Ë¬π ’∂÷ß‡°Á∫‡°’Ë¬«¬“«π“π∑’Ë ÿ¥ §◊Õ 147.5, 114.8

·≈– 41.8 «—π µ“¡≈”¥—∫  Õ¥§≈âÕß°—∫º≈°“√

∑¥≈Õß¢Õß El-Hadi et al. (1995) ∑’Ëæ∫«à“√–¬–

‡«≈“„π°“√·µ°°‘Ëß¢ÕßÕßÿàπæ—π∏ÿå∑’Ë ÿ°·°à™â“‰¡à·µ°

µà“ß®“°Õßÿàπæ—π∏ÿå∑’Ë ÿ°·°à‡√Á« ·µà√–¬–‡«≈“µ—Èß·µà

¥Õ°∫“π∂÷ß°“√ ÿ°·°à·µ°µà“ß°—π„π·µà≈–æ—π∏ÿå

 ”À√—∫§à“ degree day °Á¡’≈—°…≥–‡™àπ‡¥’¬«°—π°—∫

√–¬–‡«≈“„π·µà≈–™à«ß‚¥¬æ—π∏ÿå Zinfandel ¡’§à“

degree day „π™à«ß·µ°°‘Ëß∂÷ß‡°Á∫‡°’Ë¬« Ÿß∑’Ë ÿ¥ §◊Õ

1641.44 ‡ªìπ‰ª∑”πÕß‡¥’¬«°—∫∑’Ë Winkler and

William (1939) √“¬ß“π‰«â«à“§«“¡µâÕß°“√ª√‘¡“≥

degree day ∑’Ë·µ°µà“ß°—πÕ“®‡π◊ËÕß¡“®“°Õ‘∑∏‘æ≈

√à«¡√–À«à“ß≈—°…≥–∑“ßæ—π∏ÿ°√√¡¢Õß·µà≈– “¬

æ—π∏ÿå·≈–Õÿ≥À¿Ÿ¡‘¢Õß∫√√¬“°“»·≈– Jimenez and

Ruiz (1995) æ∫«à“°“√§”π«≥§à“ degree day „π

·µà≈–™à«ß°“√‡®√‘≠¢ÕßÕßÿàπ∑’Ë‡√‘Ë¡®“°Õÿ≥À¿Ÿ¡‘ 0

Õß»“‡´≈‡´’¬  ¡’§«“¡‡À¡“– ¡·≈–∂Ÿ°µâÕß¡“°

°«à“°“√‡√‘Ë¡®“°Õÿ≥À¿Ÿ¡‘ 10 Õß»“‡´≈‡ ’́¬  ·≈–

§«“¡¬“«π“π¢ÕßÕÿ≥À¿Ÿ¡‘„π·µà≈–«—π æ—π∏ÿå

Cabernet Sau. „™â®”π«π«—π„π™à«ß·µ°°‘Ëß∂÷ß¥Õ°

∫“π ¥Õ°∫“π∂÷ßº≈‡ª≈’Ë¬π ’·≈–™à«ßº≈‡ª≈’Ë¬π ’

∂÷ß‡°Á∫‡°’Ë¬« ‡∑à“°—∫ 46, 64 ·≈– 34 «—πµ“¡≈”¥—∫

‚¥¬§‘¥‡ªìπ§à“ degree day „π·µà≈–™à«ß‡∑à“°—∫ 255,

896 ·≈– 494 µ“¡≈”¥—∫ æ—π∏ÿå Merlot „™â®”π«π

«—π„π™à«ß·µ°°‘Ëß∂÷ß¥Õ°∫“π ¥Õ°∫“π∂÷ßº≈

‡ª≈’Ë¬π ’·≈–™à«ßº≈‡ª≈’Ë¬π ’∂÷ß‡°Á∫‡°’Ë¬« ‡∑à“°—∫ 55,

65 ·≈– 22 «—π µ“¡≈”¥—∫ ‚¥¬§‘¥‡ªìπ§à“ degree

day „π·µà≈–™à«ß‡∑à“°—∫ 243, 878 ·≈– 355 µ“¡

≈”¥—∫ Mc Intyre et al. (1987) ‡ πÕ·π«§‘¥‰«â«à“

∫“ß§√—Èß°“√„™â®”π«π«—π„π·µà≈–™à«ß°“√‡®√‘≠¡’
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§«“¡‡À¡“– ¡¡“°°«à“°“√„™â§à“ degree day ∑’Ë‡√‘Ë¡

®“° 10 Õß»“‡´≈‡ ’́¬  Õßÿàπ·µà≈–æ—π∏ÿå∑’Ëª≈Ÿ°„π

·µà≈–∑âÕß∑’Ëæ∫«à“§à“ degree day ¢Õß·µà≈–™à«ß

°“√‡®√‘≠¡’§«“¡·µ°µà“ß°—π‰ª √–¬–‡«≈“„π°“√

µ—¥·µàß°‘Ëß¡’º≈µàÕª√‘¡“≥º≈º≈‘µ ®”π«π™àÕµàÕµâπ

√–¬–‡«≈“∑’Ë„™â„π°“√‡®√‘≠·≈–æ—≤π“·≈–§à“ degree

day „π™à«ß·µ°°‘Ëß∂÷ß¥Õ°∫“π ·µ°°‘Ëß∂÷ßº≈‡ª≈’Ë¬π ’

·µ°°‘Ëß∂÷ß‡°Á∫‡°’Ë¬« °“√µ—¥·µàß„π«—π∑’Ë 30/1 ∑”„Àâ

‰¥âº≈º≈‘µ Ÿß ÿ¥ 5.52 °‘‚≈°√—¡µàÕµâπ´÷Ëß Õ¥§≈âÕß

°—∫ El-Hodairi et al. (1995) ∑’Ëæ∫«à“√–¬–‡«≈“∑’Ë

‡À¡“– ¡ ”À√—∫°“√µ—¥·µàß°‘ËßÕßÿàπæ—π∏ÿå Cardinal

·≈–æ—π∏ÿå Sultanina ‡æ◊ËÕ„Àâ‰¥âº≈º≈‘µ ŸßÕ¬Ÿà„π™à«ß

«—π∑’Ë 30/1 °“√µ—¥·µàß°‘ËßÀ≈—ß®“° —ª¥“Àå·√°¢Õß

‡¥◊Õπ¡°√“§¡∑”„Àâº≈º≈‘µ≈¥≈ß ÷́Ëß·µ°µà“ß°—∫æ—π∏ÿå

Alphonse lavallee ∑’Ë„Àâº≈º≈‘µ Ÿß¢÷Èπ‡¡◊ËÕµ—¥·µàß

°‘Ëß™â“≈ß Hatch and Ruiz (1987) æ∫«à“°“√µ—¥

·µàß°‘ËßÕßÿàπæ—π∏ÿå Perlette ·≈– Thompson Seedless

„π™à«ß‡¥◊Õπ¡°√“§¡∑”„Àâ·µ°°‘Ëß ¡Ë”‡ ¡Õ·≈–¡’

®”π«π°‘Ëß¡“° ®“°°“√ —ß‡°µ¬—ßæ∫«à“°“√«—πµ—¥

·µàß°‘Ëß∑’Ë ‡À¡“– ¡¬—ß∑”„Àâ¥Õ°∫“π‡√Á«¢÷Èπ·≈–

 “¡“√∂‡°Á∫‡°’Ë¬«‰¥â‡√Á«¢÷Èπ‡™àπ°—π ¡’°“√·π–π”„Àâ

„™â§à“Õÿ≥À¿Ÿ¡‘µË” – ¡„π™à«ßƒ¥ŸÀπ“«¡“æ‘®“√≥“

‡æ◊ËÕÀ“«—πµ—¥·µàß°‘Ëß∑’Ë‡À¡“– ¡ „π∑“ßµ√ß°—π¢â“¡

Agaoglu (1979) æ∫«à“°“√µ—¥·µàß°‘Ëß„π™à«ß°≈“ß

‡¥◊Õπ°ÿ¡¿“æ—π∏å∑”„ÀâÕßÿàπæ—π∏ÿå Hafizali ‰¥âº≈º≈‘µ

 Ÿß ÿ¥ °“√µ—¥·µàß°‘Ëß„π«—π∑’Ë 30/1 ∑”„Àâ¡’®”π«π

™àÕµàÕµâπµË” §◊Õ 47.90 ™àÕ °“√µ—¥·µàß°‘Ëß™â“∑”„Àâ

√–¬–‡«≈“„π™à«ß·µ°°‘Ëß∂÷ß¥Õ°∫“π ·µ°°‘Ëß∂÷ßº≈

‡ª≈’Ë¬π ’ ¥Õ°∫“π∂÷ßº≈‡ª≈’Ë¬π ’·≈–·µ°°‘Ëß∂÷ß‡°Á∫

‡°’Ë¬«¬“«π“π¢÷Èπ·µà∑”„Àâ√–¬–‡«≈“‡√‘Ë¡·µ°°‘Ëß∂÷ß

·µ°°‘Ëß 50%  —Èπ≈ß®“° 14.0 «—π ‡À≈◊Õ 9.3 «—π

 ”À√—∫§à“ degree day °Á¡’≈—°…≥–‡™àπ‡¥’¬«°—π°—∫

√–¬–‡«≈“„π·µà≈–™à«ß‚¥¬°“√µ—¥·µàß°‘Ëß™â“∑”„Àâ§à“

degree day „π·µà≈–™à«ß¢Õß°“√‡®√‘≠‡µ‘∫‚µ‡æ‘Ë¡¢÷Èπ

Õ‘∑∏‘æ≈√à«¡√–À«à“ß “¬æ—π∏ÿå°—∫√–¬–‡«≈“µ—¥·µàß°‘Ëß

¡’º≈µàÕª√‘¡“≥º≈º≈‘µ §à“ TSS ·≈– pH √–¬–

‡«≈“„π™à«ß·µ°°‘Ëß∂÷ß‡°Á∫‡°’Ë¬« √–¬–‡«≈“„π™à«ß

‡√‘Ë¡·µ°°‘Ëß∂÷ß·µ°°‘Ëß 50 ‡ªÕ√å‡´Áπµå §à“ degree day

„π™à«ß·µ°°‘Ëß∂÷ß‡°Á∫‡°’Ë¬«·≈–¥Õ°∫“π∂÷ß‡°Á∫‡°’Ë¬«

æ—π∏ÿå Merlot ·≈– Zinfandel ¡’º≈º≈‘µ Ÿß ÿ¥‡¡◊ËÕ

µ—¥·µàß°‘Ëß„π«—π∑’Ë 30/1 °“√µ—¥·µàß°‘Ëß™â“∑”„Àâæ—π∏ÿå

Cabernet Sau. ¡’§à“ TSS  Ÿß¢÷Èπ·µàæ—π∏ÿå Zinfandel

°≈—∫≈¥≈ß Jone and Davis (2000) „Àâ§«“¡‡ÀÁπ

‰«â«à“¡’§«“¡ —¡æ—π∏å√–À«à“ß°“√æ—≤π“°“√„π™à«ß

µà“ßÊ Õ“∑‘‡™àπ °“√·µ°°‘Ëß ¥Õ°∫“π º≈‡ª≈’Ë¬π ’

·≈–°“√‡°Á∫‡°’Ë¬«°—∫ ¿“æ¿Ÿ¡‘Õ“°“» °“√‡æ‘Ë¡

®”π«π«—π∑’Ë¡’Õ“°“»Õ∫Õÿàπ„π™à«ß¥Õ°∫“π·≈–

™à«ßº≈‡ª≈’Ë¬π ’∑”„ÀâÕßÿàπ¡’§ÿ≥¿“æ¥’¢÷Èπ °“√µ—¥

·µàß°‘Ëß™â“  ”À√—∫Õßÿàπæ—π∏ÿå Merlot ∑”„Àâ¡’√–¬–

‡«≈“·µ°°‘Ëß∂÷ß‡°Á∫‡°’Ë¬«¬“«¢÷Èπ®“° 139 «—π‡ªìπ 144

«—π·≈–ª√‘¡“≥ degree day ™à«ßπ’È°Á¡’§à“ Ÿß‚¥¬‡©≈’Ë¬

1612oC days

∫∑ √ÿª

°“√∑¥≈Õß„π§√—Èßπ’È √ÿª‰¥â«à“æ—π∏ÿåÕßÿàπ∑—Èß 3  “¬

æ—π∏ÿå ¡’§«“¡·µ°µà“ß°—π„π¥â“πª√‘¡“≥º≈º≈‘µ

µ≈Õ¥∑—Èß°“√‡®√‘≠‡µ‘∫‚µ·≈–°“√µÕ∫ πÕßµàÕ

√–¬–‡«≈“„π°“√µ—¥·µàß°‘Ëß ¥—ßπ—Èπ°“√º≈‘µÕßÿàπ„Àâ

‰¥â∑—Èßª√‘¡“≥·≈–§ÿ≥¿“æ®÷ß¡’§«“¡®”‡ªìπÕ¬à“ß¬‘Ëß

∑’ËµâÕß¡’°“√»÷°…“·≈–‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈¢ÕßÕßÿàπ

·µà≈– “¬æ—π∏ÿå∑’Ëº≈‘µ√«¡∂÷ß ¿“æ¿Ÿ¡‘Õ“°“»„π

·µà≈–∑âÕß∑’Ë‡æ◊ËÕ„Àâ “¡“√∂„™âª√–‚¬™πå®“° ¿“æ

¿Ÿ¡‘Õ“°“»„π∑’Ë·Ààßπ—Èπ„Àâ‡°‘¥ª√– ‘∑∏‘¿“æ„π°“√

º≈‘µ„Àâ¡“°∑’Ë ÿ¥ º≈º≈‘µ·≈–§ÿ≥¿“æ¢ÕßÕßÿàπ∑”

‰«πå®÷ß¢÷ÈπÕ¬Ÿà°—∫ æ—π∏ÿåÕßÿàπ °“√®—¥°“√‰√à∑’Ë‡À¡“– ¡

√«¡∂÷ßÕ‘∑∏‘æ≈√à«¡√–À«à“ßæ—π∏ÿåÕßÿàπ·≈– ¿“æ·«¥≈â

Õ¡ ‡™àπ ™à«ß· ß Õÿ≥À¿Ÿ¡‘ – ¡ ª√‘¡“≥πÈ”Ωπ µ≈Õ¥

™à«ß‡«≈“‡®√‘≠·≈–æ—≤π“®π°√–∑—Ëß∂÷ß™à«ß‡°Á∫‡°’Ë¬«

Õßÿàπ‡æ◊ËÕ∑”‰«πå
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