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Abstract

An experiment was carried out in the humid subtropical climate located in the south of China (Xichang,

Sichuan province). Five years old winegrape var. Cabernet sauvignon was planted by own root cutting in

1998 with spacing of 1.25 × × × × × 2.00 m in north-south direction. Three different levels of fruiting shoot

(10, 20 and 30 shoots/plant) and four different doses of K (0, 20, 40 and 60 g/plant) and N (0, 100, 200 and

300 g/plant) in different combinations were applied in order to observe the effect of fruiting

shoots, K and N on yields, cropload, cluster weight, grape quality. Split-Split plot design in a

randomized complete block design (RCB) was used. Number of fruiting shoots was mainplot,

K was subplot and N was sub-subplot. Yields, cropload, cluster weight and grape quality responded

to levels of fruiting shoots. K and N had affected on vine growth but no affected on yields and

grape quality.

∫∑§—¥¬àÕ

°“√∑¥≈Õß‰¥â¥”‡π‘πß“π„πæ◊Èπ∑’ËÕ“°“»°÷Ëß√âÕπ™◊Èπ„π‡¡◊Õß ’́™“ß ∑“ßµÕπ„µâ¢Õßª√–‡∑» “∏“√≥√—∞

ª√–™“™π®’π ‚¥¬„™âÕßÿàπæ—π∏ÿå Cabernet Sauvignon ∑’Ëª≈Ÿ°¥â«¬°‘Ëßªí°™”‡¡◊ËÕªï æ.». 2541 √–¬–ª≈Ÿ°

1.25 ××××× 2.00 ‡¡µ√ µ“¡·π«‡Àπ◊Õ-„µâ ªí®®ÿ∫—πÕ“¬ÿ 5 ªï µ”√—∫°“√∑¥≈Õß §◊Õ ‰«â®”π«π°‘Ëß 3 √–¥—∫ 10, 20

·≈– 30 °‘ËßµàÕµâπ ªÿÜ¬‚æ·∑ ‡ ’́¬¡ 4 √–¥—∫ 0, 20, 40 ·≈– 60 °√—¡µàÕµâπ ·≈–ªÿÜ¬‰π‚µ√‡®π 4 √–¥—∫ 0, 100,

200 ·≈– 300 °√—¡µàÕµâπ ‡æ◊ËÕ —ß‡°µº≈¢Õß®”π«π°‘Ëß ª√‘¡“≥‚æ·∑ ‡ ’́¬¡·≈–‰π‚µ√‡®πµàÕª√‘¡“≥º≈º≈‘µ

1 π—°»÷°…“∫—≥±‘µ»÷°…“  “¢“«‘™“‡∑§‚π‚≈¬’°“√º≈‘µæ◊™  ”π—°«‘™“‡∑§‚π‚≈¬’°“√‡°…µ√ ¡À“«‘∑¬“≈—¬‡∑§‚π‚≈¬’
 ÿ√π“√’ Õ.‡¡◊Õß ®.π§√√“™ ’¡“ 30000

2 »“ µ√“®“√¬å  “¢“«‘™“‡∑§‚π‚≈¬’°“√º≈‘µæ◊™  ”π—°«‘™“‡∑§‚π‚≈¬’°“√‡°…µ√ ¡À“«‘∑¬“≈—¬‡∑§‚π‚≈¬’ ÿ√π“√’
Õ.‡¡◊Õß ®.π§√√“™ ’¡“ 30000

3 π—°«‘®—¬°≈ÿà¡æ◊™ ∫√‘…—∑‡§√◊Õ‡®√‘≠‚¿§¿—≥±å
* ºŸâ‡¢’¬π∑’Ë„Àâ°“√µ‘¥µàÕ
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cropload πÈ”Àπ—°™àÕ §ÿ≥¿“æº≈ «“ß·ºπ°“√∑¥≈Õß·∫∫ split-split plot „π randomized complete

block design (RCB) ‚¥¬„™â®”π«π°‘Ëß∑’Ë„Àâº≈º≈‘µ‡ªìπ mainplot ª√‘¡“≥‚æ·∑ ‡ ’́¬¡‡ªìπ

subplot ·≈–ª√‘¡“≥‰π‚µ√‡®π‡ªìπ sub-subplot ®”π«π 3 ´È” æ∫«à“®”π«π°‘Ëß¡’º≈µàÕª√‘¡“≥º≈º≈‘µ

cropload πÈ”Àπ—°™àÕ ·≈–§ÿ≥¿“æÕßÿàπ √–¥—∫‚æ·∑ ‡ ’́¬¡·≈–‰π‚µ√‡®π¡’º≈µàÕ√–¬–‡«≈“°“√

‡®√‘≠‡µ‘∫‚µ ·µà‰¡à¡’º≈µàÕª√‘¡“≥·≈–§ÿ≥¿“æ¢Õßº≈º≈‘µ

∫∑π”

§ÿ≥¿“æÕßÿàπ¡’§«“¡ ”§—≠µàÕ§ÿ≥¿“æ¢Õß‰«πå‡ªìπ

Õ¬à“ß¡“° (Boulton et al., 1998) ªÿÜ¬π—∫‡ªìπªí®®—¬

∑’Ë ”§—≠ª√–°“√Àπ÷ËßµàÕ§ÿ≥¿“æ (Shaulis and May,

1971; Morris et al., 1980; Shaulis, 1982) ·≈–ª√‘¡“≥

º≈º≈‘µ¢ÕßÕßÿàπ (Khachatryan, 1973; Cahoon, 1985;

Giorgessi and Zanon, 1995) ªí≠À“ ”§—≠¢Õß°“√

®—¥°“√¥â“πªÿÜ¬ §◊Õ «‘∏’°“√æ‘®“√≥“§«“¡µâÕß°“√

¢ÕßÕßÿàπ„π¥â“πª√‘¡“≥·≈–‡«≈“„π°“√„ÀâªÿÜ¬ ´÷Ëß

µâÕß√–¡—¥√–«—ß°“√™–≈â“ß∏“µÿÕ“À“√≈ß‰ª™—Èπ„µâ¥‘π

(Williams, 2001) Õßÿàπ¡’§«“¡µâÕß°“√‰π‚µ√‡®π

(Nitrogen, N) ·≈–‚æ·∑ ‡´’¬¡ (Potassium, K)

µ≈Õ¥™à«ß°“√‡®√‘≠‡µ‘∫‚µ  à«π∑’ËµâÕß°“√‰π‚µ√‡®π

¡“° §◊Õ „∫  ”À√—∫ à«π∑’ËµâÕß°“√‚æ·∑ ‡´’¬¡

¡“° §◊Õ º≈ (Williams, 1987; Williams et al., 1987;

Williams and Biscay, 1991) Õßÿàπ·≈–‰¡âº≈—¥„∫

µâÕß°“√‰π‚µ√‡®π„πª√‘¡“≥¡“°‡æ◊ËÕ°√–®“¬‡°Á∫

‰«â∑’Ë√“° ≈”µâπ ·≈–°‘Ëß ‡æ◊ËÕ„™â ”À√—∫°“√‡®√‘≠„πµâπ

ƒ¥Ÿ„∫‰¡âº≈‘ (Kliewer, 1967; Kliewer and Cook,

1974; Alleweldt et al., 1984; Peacock et al.,1989)

¥—ßπ—Èπ §«“¡µâÕß°“√‰π‚µ√‡®π¢ÕßÕßÿàπ¡’§«“¡

«‘°ƒµ¡“°„π™à«ßƒ¥Ÿ„∫‰¡âº≈‘ ·≈–¢÷Èπ°—∫ª√‘¡“≥

∑’Ë – ¡‰«â ®÷ß “¡“√∂≈ß§«“¡‡ÀÁπ‰¥â«à“ §«√„ÀâªÿÜ¬

‡¡◊ËÕÕßÿàπ “¡“√∂¥Ÿ¥‰ª„™â‰¥â¥’∑’Ë ÿ¥·≈–√«¡°—∫ à«π∑’Ë

 – ¡Õ¬Ÿà„π¢≥–∑’Ë¡’°“√ Ÿ≠‡ ’¬®“°¥‘ππâÕ¬∑’Ë ÿ¥

(Peacock et al., 1998) °“√„™âªÿÜ¬‰π‚µ√‡®π¢ÕßÕßÿàπ

¡’¡“°„π™à«ß·µ°°‘Ëß∂÷ßº≈‡ª≈’Ë¬π ’  ”À√—∫Õßÿàπ∑”

‰«πå∑’Ë®—¥∑√ßµâπ·∫∫ Vertical shoot positioned

system (VSP) æ∫«à“ ª√‘¡“≥‰π‚µ√‡®π√«¡„πº≈

·≈–„∫∑’Ë√à«ßÕ¬Ÿà„π™à«ß 24-65 °‘‚≈°√—¡‰π‚µ√‡®π

µàÕ‰√à ª√‘¡“≥‰π‚µ√‡®π∑’Ëµà“ß°—π‡π◊ËÕß¡“®“°√–¬–

ª≈Ÿ°·≈–º≈º≈‘µ ª√‘¡“≥‰π‚µ√‡®π Ÿß¡—°‡°’Ë¬«¢âÕß

°—∫°“√ª≈Ÿ°√–¬–™‘¥·≈–º≈º≈‘µ Ÿß ®“°¢âÕ¡Ÿ≈

¥—ß°≈à“«∑”„Àâ‡√“∑√“∫«à“ „π„∫·≈–°‘Ëß‡¡◊ËÕπ”°≈—∫

¡“‡ªìπªÿÜ¬°Á “¡“√∂§◊π‰π‚µ√‡®π°≈—∫ Ÿà¥‘π‰¥â

(Williams, 2001)  Galet (2000) √–∫ÿ«à“°“√„™â∏“µÿ

Õ“À“√¢ÕßÕßÿàπ®–¡’§«“¡·µ°µà“ß°—π„π·µà≈–

 “¬æ—π∏ÿå·≈–ª√‘¡“≥º≈º≈‘µ

Õßÿàπ¡—°‰¡àæ∫ªí≠À“°“√¢“¥øÕ øÕ√— 

(Phosphorus, P) ·¡â∫“ß§√—Èß®–æ∫«à“¥‘π¡’√–¥—∫

øÕ øÕ√— µË” ÷́Ëß¡’À≈“¬ªí®®—¬∑’Ë‡°’Ë¬«¢âÕß°—∫‡√◊ËÕßπ’È

§◊Õ Õßÿàπ¡’§«“¡ “¡“√∂ Ÿß„π°“√¥Ÿ¥øÕ øÕ√— ®“°

¥‘π¡“„™â øÕ øÕ√— ‡§≈◊ËÕπ¬â“¬‰¥â¥’„πµâπÕßÿàπ·≈–

º≈º≈‘µ∑’Ëπ”ÕÕ°®“°·ª≈ß®–¡’ª√‘¡“≥øÕ øÕ√— 

‡æ’¬ß‡≈Á°πâÕ¬ ¥—ßπ—Èπ ‚¥¬∑—Ë«‰ª®÷ß‰¡à§àÕ¬¡’°“√„ÀâªÿÜ¬

øÕ øÕ√—  πÕ°®“°§à“«‘‡§√“–Àå°â“π„∫¡’§à“µË”¡“°

Õ“®∑”°“√∑¥≈Õß‚¥¬„™â triple superphosphate

(0-45-0) Õ—µ√“ 28 °‘‚≈°√—¡µàÕ‰√à  —ß‡°µ°“√

µÕ∫ πÕß„π™à«ß 2-3 ƒ¥Ÿ°“≈∂—¥‰ª‡æ◊ËÕµ—¥ ‘π„®

µàÕ‰ª

Õßÿàπ¡’§«“¡µâÕß°“√‚æ·∑ ‡´’¬¡ (Potassium,

K) §àÕπ¢â“ß¡“°‡¡◊ËÕ‡∑’¬∫°—∫‰π‚µ√‡®π ·≈–ª√‘¡“≥

‚æ·∑ ‡ ’́¬¡∑’Ë∂Ÿ°π”ÕÕ°‰ªæ√âÕ¡°—∫º≈º≈‘µ¡’„π

ª√‘¡“≥ Ÿß¥â«¬ æ—π∏ÿå Thompson Seedless µâÕß°“√

‚æ·∑ ‡´’¬¡„π™à«ß°“√‡®√‘≠‡µ‘∫‚µ ”À√—∫„∫ °‘Ëß

·≈–º≈ ‡∑à“°—∫ 13, 29 ·≈– 50 °‘‚≈°√—¡µàÕ‰√à

µ“¡≈”¥—∫ ª√‘¡“≥‚æ·∑ ‡´’¬¡µÕπ™à«ß∑â“¬¢Õß

ƒ¥Ÿ°“≈„π„∫·≈–°‘Ëß‡∑à“°—∫ 9 ·≈– 12 °‘‚≈°√—¡µàÕ‰√à

 ”À√—∫º≈∑’Ë‡°Á∫‡°’Ë¬« „∫∑’Ë√à«ßÀ≈àπ ·≈–°‘Ëß∑’Ëµ—¥·µàß

¢ÕßÕßÿàπ∑”‰«πå 2  “¬æ—π∏ÿå ∫πµâπµÕµà“ß™π‘¥°—π

·≈–µà“ß·ª≈ßª≈Ÿ° Õ¬Ÿà„π™à«ß 25-67 °‘‚≈°√—¡µàÕ‰√à
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´÷Ëß§«“¡·µ°µà“ß¡’º≈¡“®“°√–¬–ª≈Ÿ°·≈–ª√‘¡“≥

º≈º≈‘µ ‡™àπ‡¥’¬«°—π°—∫‰π‚µ√‡®π (Williams, 2001)

Õ¬à“ß‰√°Áµ“¡¡’‡æ’¬ß à«ππâÕ¬∑’Ë¢“¥ ‡π◊ËÕß®“°„π¥‘π

¡’ª√‘¡“≥‚æ·∑ ‡´’¬¡¡“°æÕ ·≈–‚æ·∑ ‡´’¬¡

‰¡à§àÕ¬ Ÿ≠‡ ’¬‡π◊ËÕß®“°°“√™–≈â“ß Õ¬à“ß‰√°Áµ“¡

æ∫«à“ª√‘¡“≥‚æ·∑ ‡´’¬¡≈¥≈ßµ“¡§«“¡≈÷°

¢Õß¥‘π ®÷ßÕ“®‡ªìπ‡Àµÿ„Àâ‡°‘¥°“√¢“¥„π™à«ß —Èπ

 ”À√—∫·ª≈ß∑’Ë‰¡à¡’√–∫∫™≈ª√–∑“πÀ√◊Õ„π™à«ß

º≈·°à °“√¥Ÿ¥‚æ·∑ ‡ ’́¬¡®–·ª√µ√ß°—∫°“√¥Ÿ¥πÈ”

¢ÕßÕßÿàπµ≈Õ¥™à«ß°“√‡®√‘≠‡µ‘∫‚µ (Matthews et al.,

1996) ∑—Èßπ’È‡π◊ËÕß¡“®“°§«“¡ —¡æ—π∏å·∫∫‡ âπµ√ß

√–À«à“ß°“√„™âπÈ”·≈–°“√‡æ‘Ë¡πÈ”Àπ—°¢÷Èπ¢ÕßÕßÿàπ

· ¥ß„Àâ‡ÀÁπ«à“ª√‘¡“≥‚æ·∑ ‡´’¬¡ à«π„À≠à¡“

®“°¥‘π ¡’‡æ’¬ß‡≈Á°πâÕ¬∑’Ë‡§≈◊ËÕπ¬â“¬¡“®“° à«πµà“ß Ê

¢Õßµâπ ´÷Ëßµà“ß®“°‰π‚µ√‡®π∑’Ë¡’°“√‡§≈◊ËÕπ¬â“¬

‰π‚µ√‡®π∑’Ë – ¡Õ¬Ÿà„π à«π¢Õß√“°·≈–≈”µâπ‰ª¬—ß

 à«π∑’ËµâÕß°“√ ®“°‡Àµÿº≈¥—ß°≈à“«· ¥ß„Àâ‡ÀÁπ«à“

™à«ß‡«≈“„ÀâªÿÜ¬‚æ·∑ ‡ ’́¬¡§«√„Àâµ≈Õ¥™à«ß‡«≈“

∑’Ë¡’°“√‡®√‘≠‡µ‘∫‚µ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß°“√„Àâæ√âÕ¡

°—∫πÈ”À¬¥·≈–„Àâ‡ªìπª√–®”∑ÿ°ªï Õ¬à“ß‰√°Áµ“¡

·ª≈ß∑’Ë¢“¥‚æ·∑ ‡ ’́¬¡§«√„ àªÿÜ¬‚æ·∑ ‡´’¬¡

„π™à«ßƒ¥Ÿ„∫‰¡â√à«ßÀ√◊Õƒ¥ŸÀπ“« ‡æ◊ËÕ„ÀâπÈ”Ωπ™à«¬

™–≈â“ß≈ß‰ª„π™—Èπ¥‘π√–∫∫√“° (root zone) (Williams,

2001)

πÕ°®“°ª√‘¡“≥∏“µÿÕ“À“√®–¡’§«“¡ ”§—≠

µàÕ§ÿ≥¿“æÕßÿàπ·≈â« ®”π«π°‘Ëß∑’Ë„Àâº≈º≈‘µ°Á¡’º≈

Õ¬à“ß¡“°‡™àπ°—π (Zamboni et al., 1996) ®”π«π°‘Ëß

∑’Ë‡À¡“–¢Õßæ—π∏ÿå Riesling, Muller-thurgau ·≈–

Silvaner ‡∑à“°—∫ 21-29, 14-22 ·≈– 14-17 °‘ËßµàÕ

‡¡µ√ µ“¡≈”¥—∫ (Reynolds et al., 1994a) æ—π∏ÿå

Gewurztraminer §«√‰«â°‘Ëß 15 °‘ËßµàÕ‡¡µ√®–‡À¡“– ¡

∑’Ë ÿ¥ (Smart, 1988) æ—π∏ÿå Muller-Thurgau ∑’Ëª≈Ÿ°

¥â«¬√–¬–√–À«à“ßµâπ × ·∂« ‡∑à“°—∫ 1.4 × 2.4 ‡¡µ√

§«√‰«â°‘Ëß 12-17 °‘ËßµàÕ‡¡µ√ (Reynolds et al., 1994a)

æ—π∏ÿå Riesling §«√‰«â°‘Ëß 20-25 °‘ËßµàÕ‡¡µ√ ®–∑”„Àâ

‰¥âº≈º≈‘µ Ÿß·≈–¡’§ÿ≥¿“æ¥’ °“√‰«â°‘Ëß 26 °‘ËßµàÕ‡¡µ√

®–™à«¬≈¥°“√‡®√‘≠‡µ‘∫‚µ¢Õß°‘Ëß·¢πß·≈–„∫¡’¢π“¥

‡≈Á°≈ß (Reynolds et al., 1994b) §ÿ≥¿“æ¢ÕßÕßÿàπ

æ—π∏ÿå Merlot ®–≈¥≈ß‡≈Á°πâÕ¬‡¡◊ËÕ¡’®”π«π°‘Ëß 22-37

°‘ËßµàÕ‡¡µ√ ·≈–≈¥≈ßÕ¬à“ß¡“°‡¡◊ËÕ¡’®”π«π°‘Ëß¡“°

∂÷ß 52 °‘ËßµàÕ‡¡µ√ (Reynolds et al., 1994a) ¡’√“¬ß“π

«‘®—¬À≈“¬™ÿ¥¥â«¬°—π∑’Ë√–∫ÿ«à“ °“√‰«â°‘Ëß®”π«π

15-25 °‘ËßµàÕ‡¡µ√ ®–™à«¬ª√—∫ ¿“æ·«¥≈âÕ¡„π

∑√ßæÿà¡ (canopy microclimate) „Àâ¥’¢÷Èπ ™à«¬‡æ‘Ë¡

®”π«πµ“∑’Ë¡’µ“¥Õ° (bud fruitfulness) ‡æ‘Ë¡ª√‘¡“≥

πÈ”µ“≈ (soluble solid) ≈¥°√¥ (titratable acidity)

·≈– pH ‡æ‘Ë¡≈—°…≥–‡©æ“–æ—π∏ÿå (varietal character)

≈¥√ ™“µ‘§≈â“¬º—° (vegetable flavor) ‡¡◊ËÕ‡∑’¬∫°—∫

°“√‰«â°‘Ëß¡“°°«à“ 25 °‘ËßµàÕ‡¡µ√ (Smart, 1988;

Reynolds et al., 1994a,b) °“√‰«â°‘Ëß¡“°®–∑”„Àâ

º≈ ÿ°·°à™â“ ·≈–°“√‰«â°‘Ëß¡“°®–¡’º≈µàÕª√‘¡“≥

πÈ”µ“≈ (soluble solid) ¡“°°«à“ª√‘¡“≥°√¥ (titratable

acid) ´÷ËßÕ“®‡π◊ËÕß¡“®“°°“√¡’°‘Ëß¡“°∑”„Àâ‡°‘¥°‘Ëß

·¢πß¢π“¥‡≈Á°®”π«π¡“° ®÷ß‡°‘¥°“√·°àß·¬àßÕ“À“√

°—∫º≈ (Reynolds et al., 1994b) °“√≈¥®”π«π™àÕµàÕ

°‘Ëß‚¥¬°“√µ—¥·µàß™àÕ (cluster thining) ®–™à«¬‡æ‘Ë¡

¢π“¥™àÕ ®”π«πº≈µàÕ™àÕ πÈ”Àπ—°º≈ ·≈–Õ“®∑”„Àâ

º≈ ÿ°·°à‡√Á«¢÷Èπ (Fisher et al., 1977; Reynolds et al.,

1986; Reynolds, 1989; Gal et al., 1996) §à“Õ—µ√“ à«π

¢Õßº≈º≈‘µ°—∫πÈ”Àπ—°∑’Ëµ—¥·µàß (cropload) Õ“®„™â

‡ªìπªí®®—¬Àπ÷Ëß∑’Ë„™â°”Àπ¥§ÿ≥¿“æ¢Õßº≈ (Bravdo

et al., 1984, 1985a, b; Hepner et al., 1985; Bravdo

and Hepner, 1987)

¢âÕ¡Ÿ≈¥—ß°≈à“«‰¥â¡“®“°Õßÿàπ∑’Ëª≈Ÿ°„π‡¢µ

Õ∫Õÿàπ∑’Ë¡’ª√‘¡“≥ΩππâÕ¬„π√–¬–∑’ËÕßÿàπµ‘¥º≈

®π∂÷ß™à«ß°“√‡°Á∫‡°’Ë¬« ÷́ËßÕ“®®–‰¡à‡À¡“– ¡∑’Ë®–

π”¡“„™â°—∫Õßÿàπ∑’Ëª≈Ÿ°„π‡¢µ√âÕπ™◊Èπ ¡’Ωπµ°™ÿ°

¥—ßπ—Èπ ß“π«‘®—¬π’È®÷ßµâÕß°“√∑√“∫√–¥—∫∏“µÿÕ“À“√

‰π‚µ√‡®π·≈–‚æ·∑ ‡ ’́¬¡ °—∫°“√‰«â®”π«π°‘Ëß

∑’Ë„Àâº≈º≈‘µµàÕº≈º≈‘µ·≈–§ÿ≥¿“æ¢Õßº≈Õßÿàπ

æ—π∏ÿå Cabernet Sauvignon ∑’Ëª≈Ÿ°„π‡¢µ√âÕπ™◊Èπ

«— ¥ÿ Õÿª°√≥å ·≈–«‘∏’°“√

°“√∑¥≈Õß§√—Èßπ’È‰¥â¥”‡π‘π°“√„π·ª≈ß∑¥≈Õß¢Õß
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∫√‘…—∑ Xichang Chiatai Wine & Spirit Industry

Co., Ltd. ∑’Ëª≈Ÿ°¥â«¬°‘Ëßªí°™”‡¡◊ËÕªï æ.». 2541

ªí®®ÿ∫—πÕ“¬ÿ 5 ªï µ—ÈßÕ¬Ÿà∑’Ë‡¢µ‡¡◊Õß ’́™“ß ¡≥±≈

‡ ©«π  “∏“√≥√—∞ª√–™“∏‘ª‰µ¬ª√–™“™π®’π

§«“¡ Ÿß®“°√–¥—∫πÈ”∑–‡≈ª“π°≈“ß 1,650 ‡¡µ√

´÷Ëß¡’ ¿“æ¿Ÿ¡‘Õ“°“» ¥—ß· ¥ß‰«â„π√Ÿª∑’Ë 1 √–¬–ª≈Ÿ°

1.25 × 2.00 ‡¡µ√ µ“¡·π«‡Àπ◊Õ-„µâ ®—¥∑√ßµâπ·∫∫

Vertical shoot positioned system (VSP) À≈—ßª≈Ÿ°

¡’°“√„ÀâªÿÜ¬‰π‚µ√‡®π øÕ øÕ√—  ·≈–‚æ·∑ ‡´’¬¡

„πÕ—µ√“ 100, 10 ·≈– 20 °√—¡µàÕµâπ ‚¥¬·∫àß„Àâ

3 §√—Èß Ê ≈–‡∑à“ Ê °—π„π™à«ß·µ°°‘Ëß °àÕπ¥Õ°∫“π

·≈–º≈‡ª≈’Ë¬π ’‡ªìπª√–®”∑ÿ°ªï „ÀâπÈ”·∫∫„Àâµ“¡

√àÕß ª√‘¡“≥ 35 ≈‘µ√µàÕ —ª¥“Àå„π™à«ß°àÕπ·µ°°‘Ëß

®π°√–∑—Ëß¡’ª√‘¡“≥πÈ”Ωπ‡æ’¬ßæÕ §«∫§ÿ¡§«“¡ Ÿß

∑√ßæÿà¡‰«â∑’Ë 2 ‡¡µ√®“°æ◊Èπ¥‘π ·≈–°«â“ß 0.5 ‡¡µ√

«“ß·ºπ°“√∑¥≈Õß·∫∫ split-split plot „π

randomized complete block design (RCB) ¡’ 3 ́ È”

mainplot §◊Õ ®”π«π°‘Ëß∑’Ë„Àâº≈º≈‘µ (fruiting shoots)

3 √–¥—∫ ‰¥â·°à 10, 20 ·≈– 30 °‘Ëß subplot §◊Õ ª√‘¡“≥

‚æ·∑ ‡´’¬¡ (Potassium, K) 0, 20, 40 ·≈– 60 °√—¡

µàÕµâπ sub-subplot §◊Õ ª√‘¡“≥‰π‚µ√‡®π (Nitrogen,

N) 0, 100, 200 ·≈– 300 °√—¡µàÕµâπ ·∫àß·ª≈ß∑¥≈Õß

µ“¡ ¿“æ·ª≈ß·≈–§à“«‘‡§√“–Àå¥‘π ‡ªìπ 3 ·ª≈ß

(µ“√“ß∑’Ë 1) „Àâ·µà≈–·ª≈ß‡ªìπ´È” °”Àπ¥Àπà«¬

∑¥≈Õß„π·µà≈–·ª≈ß‚¥¬„™â 3 µâπ‡ªìπÀπ÷ËßÀπà«¬

∑¥≈Õß √–À«à“ßÀπà«¬∑¥≈Õß‡«âπ 2 µâπ ·≈–√–À«à“ß

·∂«∑¥≈Õß‡«âπ 2 ·∂«  ÿà¡ mainplot „π·µà≈–´È”

 ÿà¡ subplot „π mainplot ·≈– sub-subplot „π subplot

°“√„Àâµ”√—∫∑¥≈Õß ∑”°“√µ—¥·µàß‡æ◊ËÕ‰«â°‘Ëß

∑’Ë„Àâº≈º≈‘µ®”π«π 10, 20 ·≈– 30 °‘Ëß ‡¡◊ËÕ«—π∑’Ë

15 ¡°√“§¡ 2546 „Àâ‚æ·∑ ‡´’¬¡„π√ŸªªÿÜ¬

‚æ·∑ ‡ ’́¬¡´—≈‡øµ ®”π«π 4 Õ—µ√“ 0, 20, 40 ·≈–

60 °√—¡ ‚æ·∑ ‡´’¬¡µàÕµâπ ‰π‚µ√‡®π„π√ŸªªÿÜ¬¬Ÿ‡√’¬

®”π«π 4 Õ—µ√“ 0, 100, 200 ·≈– 300 °√—¡‰π‚µ√‡®π

µàÕµâπ ‚¥¬·∫àß„Àâ 3 §√—Èß„π™à«ß°àÕπ·µ°°‘Ëß ‡¡◊ËÕ«—π∑’Ë

15 ¡’π“§¡ 2546 ™à«ß¥Õ°∫“π‡¡◊ËÕ«—π∑’Ë 15 ‡¡…“¬π

2546 ·≈–™à«ßº≈‡ª≈’Ë¬π ’ ‡¡◊ËÕ«—π∑’Ë 15 °√°Æ“§¡

2546 §√—Èß≈–‡∑à“°—π ∑ÿ°Àπà«¬∑¥≈Õß‰¥â√—∫ªÿÜ¬

´ÿª‡ªÕ√åøÕ ‡øµ 50 °√—¡µàÕµâπ ·≈–‚∫√Õπ„π√Ÿª

¢Õß∫Õ·√°´å 10 °√—¡µàÕµâπ ®”π«π 2 §√—Èß

°“√‡°Á∫¢âÕ¡Ÿ≈ ‰¥â·°à º≈º≈‘µ ®–‡°Á∫¢âÕ¡Ÿ≈¢Õß

º≈·°à ®”π«π™àÕ πÈ”Àπ—°™àÕ

Figure 1. Showing climatic conditions which include rainfall, humidity and temperatures at

experimental site
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≈—°…≥–∑“ß°“¬¿“æ

1. º≈º≈‘µ ∑”°“√™—ËßπÈ”Àπ—°Õßÿàπ„π√–¬–‡°Á∫‡°’Ë¬«

¢Õß·µà≈–Àπà«¬∑¥≈Õß (3 µâπ)

2. ®”π«π™àÕ ∑”°“√π—∫®”π«π™àÕµàÕÀπà«¬∑¥≈Õß

„π√–¬–‡°Á∫‡°’Ë¬«

3. πÈ”Àπ—°™àÕ À“πÈ”Àπ—°‡©≈’Ë¬¢Õß™àÕ„π·µà≈–

µ”√—∫∑¥≈Õß

4. πÈ”Àπ—°µ—¥·µàß §◊ÕπÈ”Àπ—°°‘Ëß¢Õß·µà≈–Àπà«¬

∑¥≈Õß∑’Ë∂Ÿ°µ—¥ÕÕ°‰ª„π√–¬–µ—¥·µàß

5. cropload §◊Õ§à“Õ—µ√“ à«π¢Õßº≈º≈‘µ°—∫πÈ”Àπ—°

∑’Ëµ—¥·µàß

≈—°…≥–∑“ß§ÿ≥¿“æ

1. Total soluble solid (TSS) ‡ªìπ‡ªÕ√å‡ Á́πµå¢Õß

πÈ”µ“≈ (oB)

2. Titratable acidity (TA) «—¥À“ª√‘¡“≥√«¡‚¥¬«‘∏’

titration

3. pH „ππÈ”Õßÿàπ®“°º≈ ¥

∑”°“√«‘ ‡§√“–Àå§«“¡·µ°µà“ß∑“ß ∂‘µ‘

(ANOVA) ‚¥¬‚ª√·°√¡ ”‡√Á®√Ÿª International

Rice Research Institute Statistical Analysis

(IRRISTAT)  ”À√—∫∑ÿ°°“√«‘‡§√“–Àå·≈–‡ª√’¬∫

‡∑’¬∫§à“§«“¡·µ°µà“ß¢Õß¢âÕ¡Ÿ≈¥â«¬«‘∏’ Duncanûs

Multiple Range Test (DMRT) ∑’Ë√–¥—∫§«“¡‡™◊ËÕ

¡—Ëπ 95 ·≈– 99 ‡ªÕ√å‡´Áπµå

º≈°“√∑¥≈Õß

≈—°…≥–∑“ß°“¬¿“æ

º≈°“√∑¥≈Õß„πµ“√“ß∑’Ë 2 æ∫«à“ ®”π«π°‘Ëß

¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘µàÕº≈º≈‘µ

®”π«π™àÕ πÈ”Àπ—°™àÕ ·≈–πÈ”Àπ—°µ—¥·µàß °≈à“«§◊Õ

®”π«π°‘Ëß 20 ·≈– 30 °‘Ëß „Àâº≈º≈‘µ Ÿß°«à“∑’Ë 10 °‘Ëß

®”π«π°‘Ëß 30 °‘Ëß „Àâ®”π«π™àÕ¡“°°«à“∑’Ë 20 °‘Ëß ·≈–

20 °‘Ëß ¡“°°«à“∑’Ë 10 °‘Ëß „π∑“ß°≈—∫°—π ®”π«π°‘Ëß∑’Ë

10 °‘Ëß „ÀâπÈ”Àπ—°™àÕ¡“°°«à“∑’Ë 20 °‘Ëß ·≈– 20 °‘Ëß

¡“°°«à“∑’Ë 30 °‘Ëß ·≈–πÈ”Àπ—°µ—¥·µàß„ÀâπÈ”Àπ—° Ÿß ÿ¥

∑’Ë 10 °‘Ëß ·≈–¡“°°«à“∑’Ë 20 ·≈– 30 °‘Ëß

Õ‘∑∏‘æ≈¢Õß®”π«π°‘Ëß·≈–‰π‚µ√‡®π¡’

·π«‚πâ¡∑’Ë∑”„Àâº≈º≈‘µ‡æ‘Ë¡¢÷Èπ (µ“√“ß∑’Ë 3) ‡¡◊ËÕ„™â

„πÕ—µ√“ 0-200 °√—¡µàÕµâπ ∑’Ë®”π«π°‘Ëß 30 °‘Ëß ·µà‡¡◊ËÕ

„Àâ‰π‚µ√‡®π Ÿß∂÷ß 300 °√—¡µàÕµâπ ¡’º≈∑”„Àâº≈º≈‘µ

≈¥≈ß ∑—Èßπ’È‡ªìπ‡æ√“–«à“∑’Ë 30 °‘Ëß ¡’§«“¡Àπ“·πàπ

¢Õß®”π«π°‘Ëß Ÿß ‡¡◊ËÕ‡æ‘Ë¡‰π‚µ√‡®π®÷ß∑”„Àâ°“√

‡®√‘≠‡µ‘∫‚µ¢Õß°‘Ëß¡“° ‡ªìπ°“√‡®√‘≠‡µ‘∫‚µ¢Õßµâπ

®÷ß¡’º≈°√–∑∫µàÕº≈º≈‘µ ®”π«π°‘Ëß·≈–‰π‚µ√‡®π

Table 1. Soil analysis data of vineyard research station. Xichang Chiatai Wine & Spirits Co.,

Ltd. Xichang district, Sichuan province, People’s Republic of China, Year 2002

Soil nutrient R1 R2 R3

Texture Clay loam Clay loam Clay loam

pH 4.95 4.95 5.05

OM (%) 0.55 0.60 0.80

NH
4
 (ppm) 4.85 5.65 5.65

P (ppm), Bray II 2.90 3.25 5.55

K (ppm) 176.20 173.95 142.20

Ca (ppm) 470.15 479.15 681.65

Mg (ppm) 186.50 206.75 193.65

S (ppm) 56.75 53.05 50.45

Fe (ppm) 30.25 38.00 32.15

Mn (ppm) 21.30 54.25 44.70

Zn (ppm) 2.50 3.10 2.60

Cu (ppm) 0.80 1.15 1.10

B (ppm) 0.65 0.60 1.05
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‰¡à¡’º≈µàÕ®”π«π™àÕ (µ“√“ß∑’Ë 4)

≈—°…≥–∑“ß§ÿ≥¿“æ

º≈°“√∑¥≈Õß„πµ“√“ß∑’Ë 5 · ¥ß∂÷ßÕ‘∑∏‘æ≈

¢Õß®”π«π°‘ËßµàÕ TSS ∑’Ë√–¥—∫ 50 ·≈– 100 ‡ªÕ√å‡´Áπµå

¢Õßº≈‡ª≈’Ë¬π ’·≈–∑’Ë‡°Á∫‡°’Ë¬« ª√‘¡“≥ TSS ‚¥¬

√«¡µË”∑’Ë 50 ‡ªÕ√å‡´Áπµå¢Õßº≈‡ª≈’Ë¬π ’ ·≈–‡æ‘Ë¡

 Ÿß¢÷Èπ∑’Ë 100 ‡ªÕ√å‡ Á́πµå¢Õßº≈‡ª≈’Ë¬π ’ ·≈– Ÿß ÿ¥

µÕπ√–¬–‡°Á∫‡°’Ë¬«„π√–¬– 50 ‡ªÕ√å‡´Áπµå¢Õßº≈

‡ª≈’Ë¬π ’ ®”π«π°‘Ëß∑’Ë 20 ·≈– 30 °‘Ëß §à“ TSS  Ÿß°«à“∑’Ë

10 °‘Ëß ·µà„π™à«ß 100 ‡ªÕ√å‡´Áπµå¢Õßº≈‡ª≈’Ë¬π ’∑’Ë

10 °‘Ëß Ÿß°«à“ ·≈–ª√‘¡“≥ TSS √«¡ Ÿß ÿ¥∑’Ë√–¬–

‡°Á∫‡°’Ë¬« °“√„ÀâªÿÜ¬‰π‚µ√‡®π¡’º≈∑”„Àâ TSS

„π™à«ß‡°Á∫‡°’Ë¬«∑’Ë 30 °‘Ëß Ÿß ÿ¥ ‡¡◊ËÕ„Àâ‰π‚µ√‡®π

300 °√—¡µàÕµâπ ª√‘¡“≥‚æ·∑ ‡ ’́¬¡‰¡à¡’º≈µàÕ

TSS (µ“√“ß∑’Ë 6) ª√‘¡“≥°√¥ (TA) ≈¥≈ßÕ¬à“ß‡ÀÁπ

‰¥â™—¥ ‡¡◊ËÕº≈Õßÿàπ·°à®“° 50 ‡ªÕ√å‡´Áπµå º≈‡¢â“ ’®π

∂÷ß‡°Á∫‡°’Ë¬« ·≈–µË” ÿ¥∑’Ë√–¬–‡°Á∫‡°’Ë¬«·≈–®”π«π°‘Ëß

10 °‘Ëß Õ‘∑∏‘æ≈¢Õß‰π‚µ√‡®π ·≈–‚æ·∑ ‡´’¬¡‰¡à¡’

º≈µàÕ TA (µ“√“ß∑’Ë 7)

Table 4. Fruiting shoots and N on number of clusters (3 plants)

Nitrogen Fruiting shoots

(g/plant) 10 20 30 Mean

    0 61.500 a 116.583 a 153.750 b 110.611 a

100 59.000 a 116.500 a 162.083 a 112.528 a

200 59.250 a 114.333 a 163.000 a 112.194 a

300 61.250 a 118.333 a 161.000 a 113.528 a

Mean 60.250 116.438 159.958 112.215

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

Table 2. Influence of fruiting shoots on yields, number of clusters, cluster weights, pruning

weights and cropload

Fruiting Yields Clusters Cluster wt Pruning wt Cropload

shoot (kg/3 plants) (g) (kg)

10 8.383 b 60.250 c 139.129 a 1.835 a 4.753 b

20 11.373 a 116.483 b 97.823 b 1.640 b 7.107 a

30 11.573 a 159.958 a 72.540 c 1.679 b 7.10 a

Mean 10.443 112.215 103.164 1.718 6.320

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

Table 3. Fruiting shoots and N on yields (kg/3 plants)

Nitrogen Fruiting shoots

(g/plant) 10 20 30 Mean

    0 8.446 a 10.888 a 11.058 ab 10.131 a

100 8.229 a 11.758 a 12.467 a 10.818 a

200 8.521 a 11.388 a 11.892 ab 10.600 a

300 8.338 a 11.458 a 10.875 b 10.224 a

Mean 8.383 11.373 11.573 10.443

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.
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®”π«π°‘Ëß¡’º≈µàÕ pH „πº≈Õßÿàπ„π√–¬–

µà“ß Ê °≈à“«§◊Õ √–¬– 50 ‡ªÕ√å‡ Á́πµå¢Õßº≈‡ª≈’Ë¬π ’

·≈–‡°Á∫‡°’Ë¬«‰¡à¡’§«“¡·µ°µà“ß°—π ·µà√–¬– 100

‡ªÕ√å‡´Áπµå¢Õßº≈‡ª≈’Ë¬π ’∑’Ë 10 ·≈– 20 °‘Ëß ¡’ pH

 Ÿß°«à“∑’Ë 30 °‘Ëß ·≈–æ∫«à“ pH ‡æ‘Ë¡¢÷Èπ®“° 2.77 ∑’Ë

√–¬– 50 ‡ªÕ√å‡´Áπµå¢Õßº≈‡ª≈’Ë¬π ’‡ªìπ 3.29 ∑’Ë

‡°Á∫‡°’Ë¬« (µ“√“ß∑’Ë 8)  ”À√—∫Õ—µ√“°“√„™â‰π‚µ√‡®π

·≈–‚æ·∑ ‡ ’́¬¡‰¡à¡’º≈µàÕ°“√‡ª≈’Ë¬π·ª≈ß pH

„πº≈Õßÿàπ¢Õß∑ÿ°√–¬–

«‘®“√≥åº≈°“√∑¥≈Õß

®“°º≈°“√∑¥≈Õßæ∫«à“ ®”π«π°‘Ëß∑’Ë„Àâº≈º≈‘µ‡æ‘Ë¡

¢÷Èπ ¡’º≈∑”„Àâº≈º≈‘µ·≈–®”π«π™àÕ‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘ ·µà„π∑“ß°≈—∫°—ππÈ”Àπ—°™àÕ Ÿß

‡¡◊ËÕ®”π«π°‘ËßµàÕµâππâÕ¬ ́ ÷Ëßº≈°“√∑¥≈Õßπ’È Õ¥§≈âÕß

°—∫ Zamboni et al. (1996) ºŸấ ÷Ëßæ∫«à“ °“√‡æ‘Ë¡®”π«π

µ“∑”„Àâº≈º≈‘µ‡æ‘Ë¡¢÷Èπ Gal et al. (1996) ‰¥â√“¬ß“π

«à“ º≈º≈‘µ·≈–®”π«π™àÕ¢ÕßÕßÿàπ‰¥â‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ

®”π«π°‘Ëßµ—¥·µàß‡æ‘Ë¡®“° 14 °‘Ëß ‡ªìπ 44 °‘ËßµàÕµâπ

°“√„ÀâªÿÜ¬‰π‚µ√‡®π„πÕ—µ√“µË” 0-200 °√—¡

µàÕµâπ ¡’·π«‚πâ¡‰¥âº≈º≈‘µ‡æ‘Ë¡∑’Ë®”π«π°‘Ëß¡“°

(30 °‘ËßµàÕµâπ) ·µà‡¡◊ËÕ„Àâ Ÿß∂÷ß 300 °√—¡µàÕµâπ ∑”„Àâ

º≈º≈‘µ≈¥≈ß ∑—Èßπ’È‡ªìπ‡æ√“–«à“¥‘π∑’Ë∑”°“√∑¥≈Õß

¡’‰π‚µ√‡®π ŸßæÕ ‡¡◊ËÕ„ÀâªÿÜ¬„πÕ—µ√“ Ÿß∑”„Àâ°“√

‡®√‘≠‡µ‘∫‚µ¢Õßµâπ·≈–„∫¡“°‡°‘π‰ª °“√„ÀâªÿÜ¬

‚æ·∑ ‡ ’́¬¡°Á‡™àπ°—π ‰¡à¡’º≈µàÕ°“√‡æ‘Ë¡º≈º≈‘µ

¢ÕßÕßÿàπ‡™àπ°—π ∑—Èßπ’È‡æ√“–«à“¥‘π∑’Ë∑¥≈Õß¡’§à“

‚æ·∑ ‡´’¬¡ Ÿß∂÷ß 140-170 æ’æ’‡ÕÁ¡ ÷́Ëß Õ¥§≈âÕß

°—∫°“√∑¥≈Õß¢Õß Mathews et al. (1996) ºŸâ´÷Ëß

‰¥â∑”°“√∑¥≈Õß„π¥‘π∑’Ë¡’‚æ·∑ ‡ ’́¬¡ 100-200

Table 6. Fruiting shoots and N on TSS (Brix) at harvest

Nitrogen Fruiting shoots

(g/plant) 10 20 30 Mean

    0 18.492 a 17.942 b 19.267 ab 18.567 a

100 18.608 a 18.725 a 19.292 ab 18.875 a

200 18.533 a 18.517 ab 19.000 b 18.683 a

300 18.283 a 18.308 ab 19.808 a 18.800 a

Mean 18.479 18.373 19.342 18.731

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

Table 5. Mean squares for TSS, TA and pH at 50%, 100% veraison and harvest of winegrape

SV TSS TA pH

50% 100% Har. 50% 100% Har. 50% 100% Har.

Replication (R) 0.645 2.201 13.772 48.37 46.48 30.96 0.085 0.026 0.037

Mainplot (M) 3.574 11.213 13.549 48.37 46.48 30.96 0.016 0.012 0.009

Error (a) 0.650 7.383 6.619 8.36 10.73 11.35 0.125 0.001 0.056

Subplot (P) 0.994 2.702 0.652 7.70 0.32 0.23 0.060 0.000 0.005

M × P 0.331 1.146 1.344 5.81 2.18 0.92 0.047 0.001 0.001

Error (b) 0.572 1.013 2.410 8.99 2.38 1.01 0.030 0.003 0.004

Sub-subplot (S) 0.594 0.806 0.657 1.63 1.75 0.24 0.002 0.002 0.003

M × S 0.179 0.627 1.142 5.67 2.01 0.74 0.015 0.003 0.005

P × S 0.287 0.830 0.321 1.39 0.23 0.12 0.005 0.003 0.002

M × P × S 0.462 0.398 0.858 5.07 1.89 0.32 0.019 0.002 0.002

Error (c) 0.423 0.612 0.692 5.37 1.18 0.42 0.018 0.003 0.002
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æ’æ’‡ÕÁ¡ ‡¢“æ∫«à“‡¡◊ËÕ„Àâ‚æ·∑ ‡ ’́¬¡‡æ‘Ë¡¢÷Èπ º≈º≈‘µ

¢ÕßÕßÿàπ‰¡à‡æ‘Ë¡¢÷Èπ

º≈°√–∑∫¢Õß®”π«π°‘Ëß ªÿÜ¬‰π‚µ√‡®π·≈–

‚æ·∑ ‡ ’́¬¡µàÕ§ÿ≥¿“æ¢Õßº≈Õßÿàπ ́ ÷Ëß«—¥®“° TSS,

TA ·≈– pH æ∫«à“ TSS ¡’§à“ Ÿß ÿ¥„π√–¬–‡°Á∫‡°’Ë¬«

∑’Ë®”π«π°‘Ëß 30 °‘ËßµàÕµâπ „Àâ§à“ Ÿß∂÷ß 19.3 ‡ªÕ√å‡´Áπµå

´÷Ëß Õ¥§≈âÕß°—∫º≈°“√∑¥≈Õß¢Õß Gal et al. (1996)

´÷Ëß‡¢“æ∫«à“®”π«π°‘Ëß 44 °‘ËßµàÕµâπ„Àâ§à“ TSS  Ÿß∂÷ß

21 ·≈–‡¢“¬—ßæ∫Õ’°«à“ ª√‘¡“≥ TA µË”≈ß¥â«¬ ́ ÷Ëßµà“ß

®“°º≈°“√∑¥≈Õßπ’È∑’Ëæ∫«à“ TA µË” ÿ¥∑’Ëª√‘¡“≥°‘Ëß

10 °‘ËßµàÕµâπ ∑—Èßπ’È‡ªìπ‡æ√“–«à“∑’Ë´’™“ß„π™à«ß√–¬–

Õßÿàπ·°à¡—°¡’Ωπµ°·≈–ª√‘¡“≥· ß·¥¥πâÕ¬ °“√∑’Ë

Õßÿàπ¡’ª√‘¡“≥°‘ËßµàÕµâππâÕ¬∑”„ÀâÕßÿàπ‰¥â√—∫· ß·¥¥

¡“°°«à“ ®÷ß∑”„Àâª√‘¡“≥°√¥≈¥≈ß  ”À√—∫ª√‘¡“≥

ªÿÜ¬‰π‚µ√‡®π·≈–‚æ·∑ ‡´’¬¡‰¡à¡’º≈µàÕ§ÿ≥¿“æ

¢ÕßÕßÿàπ·µàÕ¬à“ß„¥ ‡æ√“–«à“¥‘π¡’ª√‘¡“≥∑’ËæÕ‡æ’¬ß

°—∫∑’Ë‰¥â°≈à“«‰«â·≈â« ∑“ß¥â“π pH ¢ÕßÕßÿàπ„Àâº≈

 Õ¥§≈âÕß·≈–‡ªìπ„π√Ÿª·∫∫‡¥’¬«°—π°—∫ TA

 √ÿªº≈°“√∑¥≈Õß

°“√∑¥≈Õß§√—Èßπ’È √ÿª‰¥â«à“ ®”π«π°‘Ëß¢ÕßÕßÿàπµàÕµâπ

¡’º≈µàÕº≈º≈‘µ¢ÕßÕßÿàπ§◊Õ ‡¡◊ËÕ¡’°‘Ëß¡“°Õßÿàπ„Àâ

º≈º≈‘µ Ÿß¢÷Èπ ·µà‰¡à¡’º≈µàÕ§ÿ≥¿“æ¢ÕßÕßÿàπ¡“°π—°

°“√„ÀâªÿÜ¬‰π‚µ√‡®π·≈–‚æ·∑ ‡ ’́¬¡„πÕ—µ√“µà“ß Ê

‰¡à¡’º≈∑”„Àâº≈º≈‘µ¢ÕßÕßÿàπ‡æ‘Ë¡¢÷Èπ ·≈–§ÿ≥¿“æ

‰¡àµà“ß°—π ∑—Èßπ’È‡ªìπ‡æ√“–«à“Õßÿàπ∑’Ëª≈Ÿ°¡’Õ“¬ÿ 5 ªï·≈â«

·≈–¡’°“√„ÀâªÿÜ¬Õ¬à“ßµàÕ‡π◊ËÕß∑ÿ°ªï ®÷ß¡’º≈∑”„ÀâªÿÜ¬

 – ¡Õ¬Ÿà„πª√‘¡“≥¡“°æÕ º≈°“√∑¥≈Õß§√—Èßπ’È

π—∫«à“¡’ª√–‚¬™πå¡“°‡æ√“–∑”„Àâ√Ÿâ«à“ ‡¡◊ËÕ¥‘π¡’§à“

«‘‡§√“–Àå∏“µÿÕ“À“√ Ÿß ‰¡à®”‡ªìπ∑’Ë®–„ÀâªÿÜ¬„π

ª√‘¡“≥¡“° ®÷ß‡ªìπ°“√≈¥§à“„™â®à“¬∑“ß¥â“πªÿÜ¬‡ªìπ

®”π«π¡“° °“√∑¥≈ÕßµàÕ‰ª®–¥Ÿ«à“‡¡◊ËÕª√‘¡“≥

‰π‚µ√‡®π·≈–‚æ·∑ ‡ ’́¬¡≈¥≈ß∂÷ßª√‘¡“≥‡∑à“„¥

°“√„ÀâªÿÜ¬‡∑à“„¥®÷ß®–¡’º≈µàÕ°“√‡æ‘Ë¡º≈º≈‘µ·≈–

§ÿ≥¿“æ¢ÕßÕßÿàπ

‡Õ° “√Õâ“ßÕ‘ß

Alleweldt, G., During, H., and El-Sese, A.M.A.

(1984). The influence of nitrogen fertili-

zation and water supply on photosyn-

theses, transpiration and dry matter

production in grapevines. Plant Research

and Development, 20:45-58.

Boulton, R.B., Singleton, V.L., Bisson, L.F., and

Kunkee, R.E. (1998). Principles and

Practices of Winemaking. Aspen Publishers.

Bravdo, B., and Hepner, Y. (1987). Water

management and effect on fruit quality in

grapevines. (Review) In T. Lee, Proc. of

the Sixth Australian Industry Tech. Con.,

p. 150-158.

Bravdo, B., Hepner, Y., Loinger, C., Cohen, S.,

and Tabacman, H. (1984). Effect of crop

level on growth, yield and wine quality of

a high yielding Carignane vineyard. Am.

J. Enol. Vitic., 35(4):247-252.

Bravdo, B., Hepner, Y., Loinger, C., Cohen, S.,

and Tabacman, H. (1985a). Effect of crop

level and crop load on growth, yield, must

and wine composition, and quality of

Cabernet Sauvignon. Am. J. Enol. Vitic.,

36(2):125-131.

Bravdo, B., Hepner, Y., Loinger, C., Cohen, S.,

and Tabacman, H. (1985b). Effect of

Table 7. Effect of fruiting shoots on TA (g/l) at 50%, 100% veraison and harvest

Fruiting shoots
       Veraison

50% 100%
Harvest

10 25.921 a 14.754 a 10.331 b

20 25.240 a 14.921 a 11.221 a

30 25.998 a 14.031 b 11.117 a

Mean 25.719 14.569 10.890

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



89«“√ “√‡∑§‚π‚≈¬’ ÿ√π“√’ ªï∑’Ë 12 ©∫—∫∑’Ë 1 ¡°√“§¡-¡’π“§¡ 2548

irrigation and crop level on growth, yield

and wine quality of Cabernet Sauvignon.

Am. J. Enol. Vitic., 36(2):132-139.

Cahoon, G.A. (1985). Potassium nutrition of

grapes. In: Potassium in Agriculture.

Munson, R.D. (ed.). Wisconsin, USA,

p. 1,105-1,134.

Fisher, K.H., Bradt, O.A., Wiebe, J., and Dirks,

V.A. (1977). Cluster thinning ‘De Chaunac’

French hybrid grape improves vine vigor

and fruit quality in Ontario. J. Amer. Soc.

Hort. Sci., 102:162-165.

Gal, Y., Naor, A., and Bravdo, B. (1996). Effect

of shoot density, crop level and crop load

on fruit and wine quality of “Sauvignon

blanc” grapes. Acta horticulturae., 427:

151-159.

Galet, P. (2000). General Viticulture.

Oenoplurimedia Imprimer surles press.

Giorgessi, F.R., and Zanon, S.F. (1995).

Diagnosis of nitrogen status in grapevine.

In: Mineral Nutrition of Deciduous Fruit

Plants. Tagliavini, M., Neilsen, G.H., and

Millard, P. (Eds.). Acta Horticulturae,

Trento, Italy, p. 359-365.

Hepner, Y., Bravdo, B., Loinger, C., Cohen, S.,

and Tabacman., H. (1985). Effect of drip

irrigation schedules on growth, yield,

composition and wine quality of Cabernet

Sauvignon. Am. J. Enol. Vitic., 36:77-85.

Khachatryan, A.L. (1973). The effectiveness of

spraying vineyards with potassium

chloride solution. Tr. VIUA., 21:204-209.

Kliewer, W.M. (1967). Annual cyclic changes

in the concentration of free amino acids in

grapevines. Am. J. Enol. Vitic., 18:126-137.

Kliewer, W.M., and Cook, J.A. (1971). Arginine

and total free amino acids as indicators of

the nitrogen status of grapevines. J. Amer.

Soc. Hort. Sci., 96:581-587.

Matthews, M.A., Sipiora, M.J., and Anderson,

M.M. (1996). Potassium status and soil

water content of grapevines on fine

textured soils. Better Crops., 80(2):24-27.

Morris, J.R., Cawthon, D.L., and Fleming, J.W.

(1980). Effects of high rates of potassium

fertilization on raw product quality and

changes in pH and acidity during storage

of Concord grape juice. Am. J. Enol. Vitic.,

31:323-328.

Peacock, W.L., Christensen, L.P., and  Broadbent,

F.E. (1989). Uptake, storage, and utilization

of soil-applied nitrogen by Thompson

Seedless as affected by time of application.

Am J. Enol. Vitic., 40:16-20.

Peacock, B., Christensen, P.T., and Hirschfelt,

D. (1998). Best management practices

for nitrogen fertilization of grapevines.

[On-line serial]. Available: http://cetulare.

ucdavis.edu/pubgrape/pubgrape.htm.

Reynolds, A.G. (1989). Riesling grape respond

to cluster thining and shoot density

manipulation. J. Amer. Soc. Hort. Sci.,

114:364-368.

Reynolds, A.G., Pool, R.M., and Mattick, L.R.

(1986). Effect of shoot density and crop

control on growth, yield, fruit composition,

and wine quality of Seyval blance. J. Amer.

Soc. Hort. Sci., 111:55-63.

Reynolds, A.G., Edwards C.G., Wardle D.A.,

Webster D.R., and Dever, M. (1994a).

Shoot density affects ‘Riesling’ grapevines.

I. Vine performance. J. Amer. Soc. Hort.

Sci., 119:874-880.

Reynolds, A.G., Edwards C.G., Wardle D.A.,

Webster D.R., and Dever, M. (1994b).

Shoot density affects ‘Riesling’ grapevines.

II. Wine composition and sensory response.

J. Amer. Soc. Hort. Sci., 119:881-892.

Shaulis, N.J. (1982). Responses of grapevines

and grapes to spacing of and within

canopies. In: Proc. Centennial Symp.

Grapes and Wines. Webb, A.D. (ed.). Univ.

of California, Davis. Univ of California

Press, Berkeley. p. 353-361.

Shaulis, N.J., and May, P. (1971). Response of

‘Sultana’ vines to training on a divided

canopy and to shoot crowding. Am. J. Enol.

Vitic., 22:215-222.

Smart, R.E. (1988). Shoot spacing and canopy

light microclimate. Am. J. Enol. Vitic., 39:

325-333.

Williams, L.E. (1987). Growth of ‘Thompson

Seedless’ grapevines: II. Nitrogen distri-

bution. J. Amer. Soc. Hort. Sci., 112:330-

333.



90 Õ‘∑∏‘æ≈¢Õßª√‘¡“≥ N, K ·≈–®”π«π°‘Ëß∑’Ë„Àâº≈º≈‘µ∑’Ë¡’µàÕº≈º≈‘µ·≈–§ÿ≥¿“æº≈Õßÿàπæ—π∏ÿå Cabernet Sauvignon

Williams, L.E. (2001). Fertilizer of grapevines

in California. Agricultural Education &

Outreach. Aqexpo/Seminars 2001 presen-

tation. [On-line serial]. Available: http://

www.nutrient-winners.com/Storage_

Space/2001/2001expo_5.htm.

William, L.E., and Biscay, P.J. (1991). Parti-

tioning of dry weight, nitrogen and

potassium in Cabernet Sauvignon

grapevines from anthesis until harvest.

Am. J. Enol. Vitic., 42(2):113-117.

Williams, L.E., Biscay, P.J., and Smith, R.J.

(1987). Effect of interior canopy

defoliation on berry composition and

potassium distribution of ‘Thompson

Seedless’ grapevines. Am. J. Enol. Vitic.,

38:287-292.

Zamboni, M., Bavaresco, L., and Komjanc, R.

(1996). Influence of bud number on

growth, yield, grape and wine quality of

‘Pinot gris’, ‘Pinot noir’ and ‘Sauvignon’

(Vitis vinifera L.). In: Proc. Workshop

Strategies to Optimize Wine Grape

Quality. Poni, S. (eds.). Acta Horticulturae.

427, Conegliano, Italy, p. 411-417.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


