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Abstract
Wongvarodom, V.1, Santipracha, W.1, Santipracha, Q.1 and Tanavud, C.2

Soybean seed field emergence and germination test for planting

under drought condition
Songklanakarin J. Sci. Technol., 2004, 26(5) : 609-616

Study of soybean seed field emergence and germination test for planting under drought condition was

conducted at Hat Yai, Songkhla. High, medium, and low quality seeds of CM 60 and SJ 5 with 87-100, 74-85,

and 54-67% germination were used. Field emergence was studied under every day watering and simulated

drought conditions. Germination percentage, shoot height and shoot dry weight were evaluated at 8 days

after planting. Germination test under water limitation was done at room temperature by planting the seed in

1 kg of soil in a plastic basket sized 19×××××26×××××6 cm at 1 cm depth and watering at 40 and 50% of plant available

water (PAW) every day and every 2 days. Seed germination was evaluated at 5 days after planting. The

results showed that field emergence of soybean seeds decreased as seed quality decreased. Field emergence

index  (FEI)  could  be  used  to  calculate  the  field  emergence  of  soybean  seed  from  standard  germination

because all seed quality levels had nearly the same FEI under each field condition. It was observed that the

germination test under every 2 days watering at 50% of PAW gave the same germination percentage as field

emergence under drought planting condition.
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°“√»÷°…“§«“¡ßÕ°„π·ª≈ßª≈Ÿ°·≈–«‘∏’°“√∑¥ Õ∫§«“¡ßÕ°¢Õß‡¡≈Á¥æ—π∏ÿå∂—Ë«‡À≈◊Õß‡æ◊ËÕ°“√ª≈Ÿ°„π ¿“«–·≈âß

¥”‡π‘π°“√∑’ËÕ”‡¿ÕÀ“¥„À≠à ®—ßÀ«—¥ ß¢≈“  „™â‡¡≈Á¥æ—π∏ÿå§ÿ≥¿“æ Ÿß ª“π°≈“ß ·≈–µË” ¢Õßæ—π∏ÿå™¡. 60 ·≈–æ—π∏ÿå

 ®. 5 ∑’Ë¡’§«“¡ßÕ° 87-100% 74-85% ·≈– 54-67%  ª≈Ÿ°„π·ª≈ß∑’Ë‰¥â√—∫πÈ”∑ÿ°«—π·≈–„Àâ√—∫πÈ”∑’Ë¡’ ¿“«–·≈âß

ª√–‡¡‘π§«“¡ßÕ°∑’ËÕ“¬ÿ 8 «—πÀ≈—ßª≈Ÿ° «—¥§«“¡ Ÿßµâπ·≈–πÈ”Àπ—°·Àâßµâπ°≈â“ ·≈–∑¥ Õ∫°“√ßÕ°„π ¿“«–®”°—¥

πÈ” ‚¥¬‡æ“–‡¡≈Á¥æ—π∏ÿå„πµ–°√â“æ≈“ µ‘°¢π“¥ 19×26×6 ´¡. ∑’Ë∫√√®ÿ¥‘π 1 °°. ª≈Ÿ°≈÷° 1 ´¡. „ÀâπÈ” 40 ·≈– 50%

¢Õß§«“¡™◊Èπ∑’Ë‡ªìπª√–‚¬™πåµàÕæ◊™ (PAW) ∑ÿ°«—π ·≈–∑ÿ° 2 «—π «“ß‡æ“–∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ·≈–ª√–‡¡‘π§«“¡ßÕ°∑’Ë

Õ“¬ÿ 5 «—πÀ≈—ß‡æ“–  ®“°º≈°“√∑¥≈Õß æ∫«à“‡¡≈Á¥æ—π∏ÿå∂—Ë«‡À≈◊Õß∑—Èß Õßæ—π∏ÿå¡’§«“¡ßÕ°„π·ª≈ßª≈Ÿ°≈¥≈ßµ“¡

§ÿ≥¿“æ‡¡≈Á¥æ—π∏ÿå∑’Ë≈¥≈ß ‚¥¬‡¡≈Á¥æ—π∏ÿå∑ÿ°√–¥—∫§ÿ≥¿“æ ¡’ FEI ‰¡à·µ°µà“ß°—π„π·µà≈– ¿“æ¢Õß·ª≈ßª≈Ÿ° ®÷ß

∑”„Àâ “¡“√∂„™â FEI §”π«≥§«“¡ßÕ°„π·ª≈ßª≈Ÿ°‰¥â®“°§«“¡ßÕ°¡“µ√∞“π¢Õß‡¡≈Á¥æ—π∏ÿå  ”À√—∫°“√∑¥ Õ∫

§«“¡ßÕ°‡¡≈Á¥æ—π∏ÿå∂—Ë«‡À≈◊Õß‡æ◊ËÕ°“√ª≈Ÿ°„π ¿“«–·≈âß  “¡“√∂∑”‰¥â‚¥¬‡æ“–„π¥‘π 1 °°. „πµ–°√â“æ≈“ µ‘°

¢π“¥ 19×26×6 ´¡. ≈÷° 1 ´¡. „ÀâπÈ” 50%PAW ∑ÿ° 2 «—π «“ß‡æ“–∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ·≈–ª√–‡¡‘π§«“¡ßÕ°∑’ËÕ“¬ÿ

5 «—π

∂—Ë«‡À≈◊Õß (Glycine max (L.) Merr.) ‡ªìπæ◊™πÈ”¡—π
∑’Ë¡’§«“¡ ”§—≠∑“ß‡»√…∞°‘®¢Õß‚≈° √«¡∂÷ßª√–‡∑»‰∑¬
∑’Ë„™â‡¡≈Á¥ °—¥πÈ”¡—π  ∑”º≈‘µ¿—≥±åÕ“À“√‰¥âÀ≈“°À≈“¬
·≈–‡ªìπ·À≈àß‚ª√µ’πæ◊™ ”À√—∫Õ“À“√·≈–Õ“À“√ —µ«å
§ÿ≥¿“æ‡¡≈Á¥æ—π∏ÿå¡’º≈µàÕ§«“¡ßÕ° §«“¡‡√Á«„π°“√ßÕ°
°“√µ—Èßµ—«·≈–°“√‡®√‘≠‡µ‘∫‚µ¢Õßµâπ°≈â“∑’ËÕ“®¡’º≈µàÕ
º≈º≈‘µ¢Õßæ◊™ (Egli, 1988;  TeKrony et al., 1989;

TeKrony and Egli, 1991)  πÈ”‡ªìπªí®®—¬ ”§—≠∑’Ë ÿ¥∑’Ë¡’
µàÕ°“√ßÕ°¢Õß‡¡≈Á¥æ—π∏ÿå  æ◊Èπ∑’Ëª≈Ÿ°∂—Ë«‡À≈◊Õß à«π„À≠à
¢Õß‚≈°Õ¬Ÿà„π‡¢µ°“√‡æ“–ª≈Ÿ°∑’ËÕ“»—¬πÈ”Ωπ (§≥“®“√¬å
¿“§«‘™“æ◊™‰√àπ“, 2542) ®÷ß¡—°¡’ªí≠À“®“°°“√°√–∑∫·≈âß
À≈—ßÀ¬Õ¥‡¡≈Á¥æ—π∏ÿå (Burton, 1997) ‡ªìπ “‡Àµÿ∑’Ë∑”„Àâ
‡¡≈Á¥æ—π∏ÿåßÕ°™â“ ‰¡à ¡Ë”‡ ¡Õ ·≈–ßÕ°‰¥âπâÕ¬ (Helms et

al., 1996a; Helms et al., 1996b; Helms et al., 1997)

´÷Ëß ¿“æ§«“¡·Àâß·≈âß¡’‚Õ°“ ‡°‘¥¢÷Èπ∑ÿ°ªï·≈–√ÿπ·√ß¢÷Èπ
(πß§åπ“∂, 2537)    Egli and TeKrony (1996) ·≈–
Vieira et al. (1999b) ‰¥â„™â¥—™π’§«“¡ßÕ°„π·ª≈ß (field

emergence index: FEI)  ∫àß™’È√–¥—∫À√◊Õ§«“¡√ÿπ·√ß
¢Õß ¿“æ‡§√’¬¥∑’Ë‡°‘¥¢÷Èπ„π·ª≈ßª≈Ÿ° À√◊Õ ¿“æ§«“¡

‡À¡“– ¡¢Õß·ª≈ßª≈Ÿ°µàÕ°“√ßÕ°¢Õß‡¡≈Á¥æ—π∏ÿå  ‚¥¬
FEI ‡ªìπ‡ªÕ√å‡´Áπµå¢Õß§«“¡ßÕ°„π·ª≈ßª≈Ÿ°‡∑’¬∫°—∫
§«“¡ßÕ°¡“µ√∞“π À“° FEI ¡’§à“„°≈â‡§’¬ß 100 · ¥ß«à“
·ª≈ßª≈Ÿ°¡’§«“¡‡À¡“– ¡µàÕ°“√ßÕ°¢Õß‡¡≈Á¥æ—π∏ÿå À√◊Õ
‡¡≈Á¥æ—π∏ÿå “¡“√∂ßÕ°„π·ª≈ßª≈Ÿ°‰¥â„°≈â‡§’¬ß°—∫§«“¡
ßÕ°¡“µ√∞“π

°“√∑¥ Õ∫§«“¡ßÕ°¡“µ√∞“π‡ªìπ°“√∑¥ Õ∫
§«“¡ßÕ°„π ¿“æ∑’Ë‰¥â√—∫ªí®®—¬∑’Ë‡À¡“– ¡ ”À√—∫°“√ßÕ°
¢Õß‡¡≈Á¥æ—π∏ÿåæ◊™·µà≈–™π‘¥ (AOSA, 1981; ISTA, 1993)

®÷ß¡—°„Àâº≈°“√∑¥ Õ∫‰¡à Õ¥§≈âÕß°—∫§«“¡ßÕ°„π·ª≈ß
ª≈Ÿ° (Vieira et al., 1999a) ∑’Ë¡—°¡’ªí®®—¬∑’Ë‰¡à‡À¡“– ¡
µàÕ°“√ßÕ°¢Õß‡¡≈Á¥æ—π∏ÿå ‚¥¬‡©æ“–°“√¢“¥πÈ”®“°°“√
°√–∑∫·≈âß„π™à«ß°“√ª≈Ÿ° À“° “¡“√∂À“«‘∏’°“√∑¥ Õ∫
§ÿ≥¿“æ‡¡≈Á¥æ—π∏ÿå∑’Ë¡’§«“¡ —¡æ—π∏å°—∫ ¿“æ§«“¡‰¡à
‡À¡“– ¡°—∫°“√ßÕ°„π·ª≈ß‰¥â ®–™à«¬„Àâ “¡“√∂‡≈◊Õ°„™â
‡¡≈Á¥æ—π∏ÿå∑’Ë‡À¡“– ¡°—∫ ¿“æ°“√‡æ“–ª≈Ÿ°‰¥â ‡™àπ °“√
‡√àßÕ“¬ÿ¢Õß‡¡≈Á¥æ—π∏ÿå·≈–°“√«—¥°“√π”‰øøÑ“ ”À√—∫‡¡≈Á¥
æ—π∏ÿå∂—Ë«·¢° (Hampton et al., 1992; Kolasinska et al.,

2000) °“√∑¥ Õ∫‡¡≈Á¥æ—π∏ÿå„π ¿“æÀπ“« ”À√—∫¢â“«‚æ¥
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¢â“«øÉ“ß ·≈–∂—Ë«‡À≈◊Õß∑’Ë‡æ“–ª≈Ÿ°„πª√–‡∑»‡¢µÀπ“«
(®«ß®—π∑√å, 2529)  ”À√—∫°“√‡æ“–ª≈Ÿ°„π ¿“«–·≈âß
°“√∑¥ Õ∫§«“¡ßÕ°„π ¿“«–∑’Ë¡’πÈ”®”°—¥   “¡“√∂„™â
ª√–‡¡‘π§«“¡ßÕ°¢Õß‡¡≈Á¥æ—π∏ÿå¢â“«‚æ¥·≈–¢â“«‚æ¥À«“π
∑’Ëª≈Ÿ°„π ¿“«–·≈âß‰¥â¥’ (»“π‘µ, 2545; Õ√«√√≥, 2545)

®÷ß‰¥â»÷°…“«‘∏’°“√∑¥ Õ∫§«“¡ßÕ°¢Õß‡¡≈Á¥æ—π∏ÿå∂—Ë«‡À≈◊Õß
‡æ◊ËÕª√–‡¡‘π§ÿ≥¿“æ¢Õß‡¡≈Á¥æ—π∏ÿå ”À√—∫°“√ª≈Ÿ°„π
 ¿“«–·≈âß

Õÿª°√≥å·≈–«‘∏’°“√

°“√»÷°…“π’È¥”‡π‘π°“√∑’Ë¿“§«‘™“æ◊™»“ µ√å §≥–
∑√—æ¬“°√∏√√¡™“µ‘ ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å Õ”‡¿Õ

À“¥„À≠à ®—ßÀ«—¥ ß¢≈“ „™â‡¡≈Á¥æ—π∏ÿå∂—Ë«‡À≈◊Õßæ—π∏ÿå™¡.60

·≈–æ—π∏ÿå ®.5 ∑’Ëº≈‘µ∑’Ë¿“§«‘™“æ◊™»“ µ√å ·≈–®“°»Ÿπ¬å«‘®—¬
æ◊™‰√à‡™’¬ß„À¡à  π”¡“‡°Á∫√—°…“‡æ◊ËÕ„Àâ¡’‡¡≈Á¥æ—π∏ÿå§ÿ≥¿“æ
 Ÿß (§«“¡ßÕ°µ—Èß·µà 85% ¢÷Èπ‰ª)  ª“π°≈“ß (§«“¡ßÕ°
70-84%) ·≈–µË” (§«“¡ßÕ°µË”°«à“ 70%)

°“√ßÕ°„π·ª≈ß  ÿà¡‡¡≈Á¥æ—π∏ÿå∑ÿ°√–¥—∫§ÿ≥¿“æ
‰ªª≈Ÿ°„π·ª≈ß∑’Ë‡ªìπ¥‘π√à«π∑√“¬ (Sandy loam)  „™â
√–¬–ª≈Ÿ° 2×12 ´¡. ≈÷° 2.5 ´¡. ª≈Ÿ°·∂«≈– 50 ‡¡≈Á¥
µàÕ´È” ∑” 4 ´È” ‚¥¬„Àâ·ª≈ßª≈Ÿ°¡’ ¿“«–∑’Ë‰¥â√—∫πÈ”∑ÿ°«—π
·≈– ¿“«–·≈âß√Ÿª·∫∫µà“ßÊ µ“¡ Table 1 ‡æ◊ËÕ®”≈Õß
 ¿“æ°“√‡æ“–ª≈Ÿ°∑’ËÕ“»—¬πÈ”Ωπ  ‡°Á∫µ—«Õ¬à“ß¥‘π∑’Ë§«“¡
≈÷° 3-5 ´¡.„π‡«≈“ª√–¡“≥ 15.00 π. ∑ÿ°«—π ‡æ◊ËÕπ”‰ª
À“§«“¡™◊Èπ‚¥¬«‘∏’°“√Õ∫ (Topp, 1993)  ª√–‡¡‘π§«“¡

Table 1. Soil moisture and field emergence index (FEI) of soybean seeds var. CM 60 and SJ 5

grew under every day watering and simulated drought.

          Watering at day after planting                                         Soil moisture (%)                             FEI

0 1 2 3 4 5 6 7 0-4 dap Average 5-7 dap Average (%)

Every day watering
+ + ++ ++ + ++ m m 8.69-14.64 (11.04) 8.35-14.52 (11.82) 93.24
+ +h  + +l +l + ++ ++ 8.07-14.20 (9.84) 8.80-10.15 (9.34) 93.94
+ + ++ ++ + ++ m m 10.11-15.91 (11.93) 9.19-14.39 (12.37) 86.86
+ ++ ++ ++ ++ + + + 4.99-8.10 (6.31) 5.43-10.47 (8.20) 90.17
+h + + +h +l +l +l + 7.59-16.14 (11.59) 9.96-13.28 (11.52) 84.52
++ ++ ++ ++ ++ + ++ ++ 7.50-9.33 (8.54) 9.69-10.67 (10.11) 84.40

Average 7.83-13.05 (9.88) 8.57-12.25 (10.56) 88.86**

Simulated drought
+ h - l l + ++ ++ 6.66-9.65 (7.79) 7.08-7.45 (7.30) 76.98

++ ++  ++ ++ ++vh - ++ ++ 7.45-9.39 (8.62) 7.34-9.14 (7.98) 76.57
+h - - +h l l  l - 6.52-17.11 (11.78) 8.53-14.75 (11.45) 72.75
++ - ++ - ++ ++ ++ ++ 5.76-9.33 (7.06) 8.78-9.91 (9.31) 68.61
++ ++ ++ ++ ++vh - - - 8.47-9.54 (9.05) 5.56-9.92 (7.06) 66.63
+ + + ++ ++ ++ + + 5.36-8.26 (6.33) 6.03-6.66 (6.40) 64.22
- h l - - - - - 7.16-14.64 (9.78) 6.16-7.21 (6.73) 63.29
+ +h l + - - - - 9.23-14.31 (11.82) 6.37-7.12 (6.65) 62.98

++ - ++ - ++vh - ++ ++ 5.74-9.39 (7.23) 5.93-8.42 (7.33) 54.72

Average 6.93-11.29 (8.83) 6.86-8.95 (7.80) 67.42**

-, + , ++ =  no watering, watering in the morning, and watering in the morning and evening, respectively.

l = little rain, m = moderate rain, h = heavy rain, vh = very heavy rain

** = significant different at P<0.01.

dap = days after planting
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ßÕ°∑ÿ° Õß«—π„π™à«ß 4-8 «—πÀ≈—ßª≈Ÿ° ·≈–‡¡◊ËÕ§√∫ 8 «—π
 ÿà¡µâπ°≈â“ª°µ‘®”π«π 10 µâπ «—¥§«“¡ Ÿß·≈–µ—¥∑’Ë√–¥—∫
º‘«¥‘π ‡¥Á¥„∫‡≈’È¬ßÕÕ° π”µâπ‰ªÕ∫∑’ËÕÿ≥À¿Ÿ¡‘ 80ºC π“π
24 ™¡. ™—ËßπÈ”Àπ—°·Àâß ·≈–§”π«≥ FEI ®“° Ÿµ√

FEI  =  ‡ªÕ√å‡´Áπµå§«“¡ßÕ°„π·ª≈ßª≈Ÿ°___________________________ × 100
  ‡ªÕ√å‡ Á́πµå§«“¡ßÕ°¡“µ√∞“π

°“√∑¥ Õ∫°“√ßÕ°„π ¿“æ®”°—¥πÈ”  ‡æ“–‡¡≈Á¥
æ—π∏ÿå∑ÿ°√–¥—∫§ÿ≥¿“æ ≈÷° 1 ´¡. „π¥‘π∑’Ëπ”¡“®“°·ª≈ß
∑¥≈Õß ®”π«π 1 °°. „πµ–°√â“æ≈“ µ‘°¢π“¥ 19×26×6

´¡. ®”π«π 50 ‡¡≈Á¥ µàÕ´È” ∑” 4 ´È” ¥‘π∑’Ë„™â¡’√–¥—∫
§«“¡™◊Èπ∑’Ë‡ªìπª√–‚¬™πåµàÕæ◊™ (plant available water:

PAW: Cassel and Nielsen, 1986)  15.87% (§”π«≥
¡“®“°º≈µà“ß¢Õß√–¥—∫§«“¡™◊Èπ∑’Ë§«“¡®ÿ π“¡ 20.47%

·≈–§«“¡™◊Èπ∑’Ë®ÿ¥‡À’Ë¬«∂“«√¢Õß¥‘π 4.6%) ·≈–„ÀâπÈ” 2

√–¥—∫∑’Ë 40 ·≈– 50%PAW ∑ÿ°«—π ·≈–∑ÿ° 2 «—π «“ß
‡æ“–„πÀâÕßªÆ‘∫—µ‘°“√∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ·≈–ª√–‡¡‘π§«“¡
ßÕ°„π«—π∑’Ë 5 À≈—ß‡æ“–

«‘‡§√“–Àå§«“¡·ª√ª√«π¢Õß°“√ßÕ°„π·ª≈ßª≈Ÿ°
·≈–°“√ßÕ°„π ¿“æ®”°—¥πÈ” ¥â«¬·ºπ°“√∑¥≈Õß·∫∫
 ÿà¡‚¥¬ ¡∫Ÿ√≥å (completely randomized design) ·≈–
‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬‚¥¬«‘∏’  Duncan's  multiple  range

test (DMRT)

º≈°“√∑¥≈Õß

1. °“√ßÕ°„π·ª≈ßª≈Ÿ°

‡¡≈Á¥æ—π∏ÿå∑ÿ°√–¥—∫§ÿ≥¿“æ¢Õß∂—Ë«‡À≈◊Õßæ—π∏ÿå™¡.60

·≈–  ®.5 ∑’Ëª≈Ÿ°„π ¿“æ∑’Ë‰¥â√—∫πÈ”∑ÿ°«—π ¡’ FEI Õ¬Ÿà„π
™à«ß 84.40-93.94% À√◊Õ‡©≈’Ë¬ 88.86% (Table 1) ·≈–
¥‘π¡’§«“¡™◊Èπ‡©≈’Ë¬ 9.88 ·≈– 10.56% „π™à«ß 0-4 ·≈–
5-7 «—πÀ≈—ßª≈Ÿ° µ“¡≈”¥—∫ ‚¥¬‡¡≈Á¥æ—π∏ÿå§ÿ≥¿“æ Ÿß·≈–
ª“π°≈“ß¢Õßæ—π∏ÿå™¡.60  ¡’§«“¡ßÕ° 82.43-66.50%

(Table 2) ·≈–‡¡≈Á¥æ—π∏ÿå§ÿ≥¿“æµË”¡’§«“¡ßÕ° 45.50%

‡¡≈Á¥æ—π∏ÿå∑ÿ°√–¥—∫§ÿ≥¿“æ„Àâµâπ°≈â“¡’§«“¡ Ÿß‰¡à·µ°µà“ß
°—π∑’Ë§«“¡ Ÿß 7.53-8.32 ´¡. ‡¡≈Á¥æ—π∏ÿå§ÿ≥¿“æª“π°≈“ß
„Àâµâπ°≈â“¡’πÈ”Àπ—°·Àâß Ÿß ÿ¥ 64.88 ¡°./µâπ ‰¡à·µ°µà“ß

Table 2. Standard germination, field emergence, shoot height, shoot dry weight

and field emergence index of CM 60 and SJ 5 soybean seed with

different qualities planted under every day  watering field condition.

Seed Standard Field Shoot Shoot Field

quality germination emergence height dry weight emergence index

(%) (%) (cm) (mg/seedling) (%)

CM 60

High 95.07 A 82.43 A 7.83 60.79 AB 86.84
Medium 74.63 B 66.50 A 8.32 64.88 A 89.13
Low 54.00 C 45.50 B 7.53 56.50 B 84.26
F-test ** ** ns * ns
C.V.(%) 6.00 11.95 6.44 6.67 6.27

SJ 5

High 93.75 A 81.71 A 8.47 B 59.46 A 87.18
Medium 78.25 B 74.00 AB 9.55 A 59.75 A 94.57
Low 63.75 C 59.50 B 7.19 C 45.50 B 93.33
F-test * ** ** ** ns
C.V.(%) 9.16 10.82 4.28 5.60 8.39

ns, *, ** = non significant, significant at P<0.05, and at P<0.01, respectively.
Means not sharing the same letter in each column of each variety are statistically different
by DMRT.
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°—∫µâπ°≈â“¢Õß‡¡≈Á¥æ—π∏ÿå§ÿ≥¿“æ Ÿß ·µà‡¡≈Á¥æ—π∏ÿå§ÿ≥¿“æ
µË”„Àâµâπ°≈â“∑’Ë¡’πÈ”Àπ—°·ÀâßµË”°«à“‡¡≈Á¥æ—π∏ÿå§ÿ≥¿“æª“π
°≈“ß ‡¡≈Á¥æ—π∏ÿå ®.5 ¡’°“√ßÕ°„π·ª≈ß∑’Ë‰¥â√—∫πÈ”∑ÿ°«—π
„π≈—°…≥–„°≈â‡§’¬ß°—∫æ—π∏ÿå™¡.60 ∑’Ë‡¡≈Á¥æ—π∏ÿå§ÿ≥¿“æ Ÿß
ª“π°≈“ß ·≈–µË” ¡’§«“¡ßÕ° 81.71 74.00 ·≈– 59.50%

µ“¡≈”¥—∫  ·≈–„Àâµâπ°≈â“¡’§«“¡ Ÿß√–À«à“ß 9.55-7.19

´¡.  ·≈–¡’πÈ”Àπ—°·Àâß√–À«à“ß 59.75-45.50 ¡°./µâπ
‡¡≈Á¥æ—π∏ÿå∑ÿ°√–¥—∫§ÿ≥¿“æ¢Õß∂—Ë«‡À≈◊Õß∑—Èß Õßæ—π∏ÿå ¡’
§«“¡ “¡“√∂„π°“√ßÕ°„π·ª≈ßª≈Ÿ°„π ¿“æ∑’Ë‰¥â√—∫πÈ”
∑ÿ°«—π∑’Ë‡∑’¬∫®“°§«“¡ßÕ°¡“µ√∞“π  ‰¡à·µ°µà“ß°—π‚¥¬
‡¡≈Á¥æ—π∏ÿå™¡.60 ¡’ FEI √–À«à“ß 89.13-84.26% ·≈–
‡¡≈Á¥æ—π∏ÿå ®.5 ¡’ FEI √–À«à“ß 94.57-87.18%

2. °“√ßÕ°„π·ª≈ßª≈Ÿ°„π ¿“«–·≈âß

„π·ª≈ßª≈Ÿ°∑’Ë¡’ ¿“«–·≈âß ‡¡≈Á¥æ—π∏ÿå∑ÿ°√–¥—∫
§ÿ≥¿“æ¢Õß∂—Ë«‡À≈◊Õß∑—Èß Õßæ—π∏ÿå¡’ FEI Õ¬Ÿà„π™à«ß 54.72-

76.98% À√◊Õ‡©≈’Ë¬ 67.42% (Table 1) ´÷ËßµË”°«à“Õ¬à“ß
¡’π—¬ ”§—≠∑“ß ∂‘µ‘°—∫·ª≈ß∑’Ë‰¥â√—∫πÈ”∑ÿ°«—π  ‚¥¬¥‘π¡’

§«“¡™◊Èπ‡©≈’Ë¬ 8.83 ·≈– 7.80% „π™à«ß 0-4 ·≈– 5-7 «—π
À≈—ßª≈Ÿ° µ“¡≈”¥—∫   ‡¡≈Á¥æ—π∏ÿå§ÿ≥¿“æ Ÿßæ—π∏ÿå™¡.60

¡’§«“¡ßÕ°„π·ª≈ßª≈Ÿ°„π ¿“«–·≈âß 61.32% (Table 3)

 à«π‡¡≈Á¥æ—π∏ÿå§ÿ≥¿“æª“π°≈“ß·≈–µË” ¡’§«“¡ßÕ°„π
·ª≈ßª≈Ÿ°‡æ’¬ß 40.40 ·≈– 42.25% µ“¡≈”¥—∫  ‡¡≈Á¥
æ—π∏ÿå§ÿ≥¿“æ Ÿß·≈–ª“π°≈“ß„Àâµâπ°≈â“¡’§«“¡ Ÿß 5.82

·≈– 5.39 ´¡. µ“¡≈”¥—∫  ·≈–¡’πÈ”Àπ—°·Àâß 46.07 ·≈–
41.60 ¡°./µâπ µ“¡≈”¥—∫  ¢≥–∑’Ë‡¡≈Á¥æ—π∏ÿå§ÿ≥¿“æµË”
¡’µâπ°≈â“∑’Ë¡’§«“¡ Ÿß·≈–πÈ”Àπ—°·Àâß Ÿß ÿ¥§◊Õ 7.16 ´¡.
·≈– 63.13 ¡°./µâπ µ“¡≈”¥—∫  ‡¡≈Á¥æ—π∏ÿå∑—Èß “¡√–¥—∫
§ÿ≥¿“æ¢Õßæ—π∏ÿå™¡.60  ¡’§«“¡ “¡“√∂„π°“√ßÕ°„π
·ª≈ßª≈Ÿ°„π ¿“«–·≈âß∑’Ë‡∑’¬∫®“°§«“¡ßÕ°¡“µ√∞“π
‰¡à·µ°µà“ß°—π ‚¥¬¡’ FEI √–À«à“ß 50.12-66.02% „π
æ—π∏ÿå ®.5  ‡¡≈Á¥æ—π∏ÿå§ÿ≥¿“æ Ÿß·≈–ª“π°≈“ß ¡’§«“¡
ßÕ°„π ¿“«–·≈âß 71.25 ·≈– 59.00% µ“¡≈”¥—∫ ·≈–
‡¡≈Á¥æ—π∏ÿå§ÿ≥¿“æµË”¡’§«“¡ßÕ°‡æ’¬ß 28.75%   ‡¡≈Á¥
æ—π∏ÿå§ÿ≥¿“æ Ÿß·≈–ª“π°≈“ß„Àâµâπ°≈â“∑’Ë¡’§«“¡ Ÿß·≈–
πÈ”Àπ—°·Àâß‰¡à·µ°µà“ß°—π  ‚¥¬¡’§«“¡ Ÿß√–À«à“ß 6.00-

Table 3. Standard germination, field emergence, shoot height, shoot dry weight,

and field emergence index of CM 60 and SJ 5 soybean seed with

different qualities planted under drought field condition.

Seed Standard Field Shoot Shoot Field

quality germination emergence height dry weight emergence index

(%) (%) (cm) (mg/seedling) (%)

CM 60

High 94.82 A 61.32 A 5.82 B 46.07 B 64.60
Medium 81.60 B 40.40 B 5.39 C 41.60 B 50.12
Low 63.94 C 42.25 B 7.16 A 63.13 A 66.02
F-test ** ** ** ** ns
C.V. (%) 4.62 10.50 2.86 4.79 20.51

SJ 5

High 92.79 A 71.25 A 6.88 A 52.86 A 77.32 A
Medium 76.44 B 59.00 B 6.00 A 46.06 A 77.33 A
Low 64.69 C 28.75 C 4.81 B 30.99 B 44.57 B
F-test ** ** ** ** **
C.V. (%) 2.67 8.58 8.00 8.56 22.26

** = significant at P<0.01.

Means not sharing the same letter in each column of each variety are statistically different

by DMRT.
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6.88 ´¡. ·≈–πÈ”Àπ—°·Àâß 46.06-52.86 ¡°./µâπ ·µà
‡¡≈Á¥æ—π∏ÿå§ÿ≥¿“æµË”¡’µâπ°≈â“∑’Ë¡’§«“¡ Ÿß·≈–πÈ”Àπ—°·Àâß
µË”¡“°§◊Õ  4.81  ´¡.  ·≈–  30.99  ¡°./µâπ  µ“¡≈”¥—∫
‡¡≈Á¥æ—π∏ÿå§ÿ≥¿“æ Ÿß·≈–ª“π°≈“ß ¡’ FEI „π ¿“«–·≈âß
‰¡à·µ°µà“ß°—π§◊Õª√–¡“≥ 77% ·µà‡¡≈Á¥æ—π∏ÿå§ÿ≥¿“æµË”
¡’ FEI µË”¡“°§◊Õ 44.57%

3. °“√∑¥ Õ∫§«“¡ßÕ°„π ¿“æ®”°—¥πÈ”

°“√∑¥ Õ∫§«“¡ßÕ°‡¡≈Á¥æ—π∏ÿå∂—Ë«‡À≈◊Õß„π ¿“«–
®”°—¥πÈ” ‡æ◊ËÕÀ“«‘∏’∑¥ Õ∫§«“¡ßÕ°‡æ◊ËÕ„™âª√–‡¡‘π°“√
ßÕ°„π ¿“«–·≈âß∑’Ë∑”‚¥¬°“√‡æ“–‡¡≈Á¥æ—π∏ÿå„π¥‘π„π
µ–°√â“æ≈“ µ‘° æ∫«à“°“√‡æ“–∑’Ë„ÀâπÈ” 40%PAW ∑ÿ°«—π
‡¡≈Á¥æ—π∏ÿå∑ÿ°√–¥—∫§ÿ≥¿“æ¢Õß∂—Ë«‡À≈◊Õß∑—Èß Õßæ—π∏ÿå
¡’§«“¡ßÕ°µË” ÿ¥·≈–µË”°«à“°“√ßÕ°„π ¿“«–·≈âß„π·ª≈ß
ª≈Ÿ° (Table 4) °“√‡æ“–∑’Ë„ÀâπÈ” 50%PAW ∑ÿ°«—π ∑”„Àâ
‡¡≈Á¥æ—π∏ÿå¡’§«“¡ßÕ° Ÿß ÿ¥ ·≈– Ÿß°«à“°“√ßÕ°„π ¿“«–
·≈âß„π·ª≈ßª≈Ÿ°  à«π°“√‡æ“–∑’Ë„ÀâπÈ” 50%PAW ∑ÿ° 2

«—π  ‡¡≈Á¥æ—π∏ÿå∑ÿ°√–¥—∫§ÿ≥¿“æ¢Õß∑—Èß Õßæ—π∏ÿå¡’§«“¡

ßÕ°√–¥—∫‡¥’¬«°—∫§«“¡ßÕ°„π·ª≈ßª≈Ÿ°„π ¿“«–·≈âß
¬°‡«âπ‡¡≈Á¥æ—π∏ÿå§ÿ≥¿“æµË”¢Õßæ—π∏ÿå™¡.60 ∑’Ë¡’§«“¡ßÕ°
µË”°«à“°“√ßÕ°„π·ª≈ßª≈Ÿ°

«‘®“√≥å

‡¡≈Á¥æ—π∏ÿå∂—Ë«‡À≈◊Õß∑’Ëª≈Ÿ°„π·ª≈ß∑’Ë‰¥â√—∫πÈ”∑ÿ°«—π
¡’§«“¡ßÕ°≈¥≈ßµ“¡§ÿ≥¿“æ‡¡≈Á¥æ—π∏ÿå∑’Ë≈¥≈ß ·µà¡’°“√
‡®√‘≠‡µ‘∫‚µ¢Õßµâπ°≈â“¥â“π§«“¡ Ÿß·≈–πÈ”Àπ—°·Àâß
·µ°µà“ß°—π‡≈Á°πâÕ¬‡¡◊ËÕ§ÿ≥¿“æ‡¡≈Á¥æ—π∏ÿå≈¥≈ß ¬°‡«âπ
‡¡≈Á¥æ—π∏ÿå§ÿ≥¿“æµË”¢Õßæ—π∏ÿå ®.5 ∑’Ë¡’°“√‡®√‘≠¢Õßµâπ
°≈â“µË”≈ß  ‡¡≈Á¥æ—π∏ÿå∑ÿ°√–¥—∫§ÿ≥¿“æ¢Õß∑—Èß Õßæ—π∏ÿå
¡’§«“¡ “¡“√∂„π°“√ßÕ°„π·ª≈ßª≈Ÿ°„π ¿“«–∑’Ë‰¥â√—∫
πÈ”∑ÿ°«—π‰¡à·µ°µà“ß°—π ‡¡◊ËÕ‡∑’¬∫°—∫§«“¡ßÕ°¡“µ√∞“π
‚¥¬æ—π∏ÿå™¡.60 ¡’ FEI ª√–¡“≥ 85% ·≈–æ—π∏ÿå ®.5
¡’ FEI ª√–¡“≥ 90% · ¥ß«à“ ®“°§«“¡ßÕ°¡“µ√∞“π
¢Õß‡¡≈Á¥æ—π∏ÿå  “¡“√∂ª√–¡“≥§«“¡ßÕ°„π·ª≈ßª≈Ÿ°‰¥â
®“°§à“ FEI ¢Õß·µà≈–æ—π∏ÿå ·µàµâπ°≈â“∑’ËßÕ°‰¥â®“°‡¡≈Á¥

Table 4. Germination  of  CM  60  and  SJ  5  soybean  seed  with

different qualities planted under different watering

regimes and under  drought field condition.

Germination (%)

High Medium Low

                                                                           CM 60

40%PAW Every day 41.00 C 26.50 C 17.00 C
50%PAW Every day 80.00 A 54.50 A 56.50 A
50%PAW Every 2 days 66.00 B 33.00 BC 14.00 C
Drought field condition 61.32 B 40.40 B 42.25 B
F-test ** ** **
C.V. (%) 9.63 14.69 16.37

                                                                            SJ 5

40%PAW Every day 39.50 C 56.00 B 20.50 C
50%PAW Every day 83.50 A 79.00 A 49.00 A
50%PAW Every 2 days 70.00 B 61.00 B 31.00 B
Drought field condition 71.25 B 59.00 B    28.75 BC
F-test ** ** **
C.V. (%) 7.89 10.22 11.84

** = significant at P<0.01
Means  not  sharing  the  same  letter  in  each  column  of  each  variety  are
statistically different by DMRT.

Watering regime
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æ—π∏ÿå§ÿ≥¿“æµË”    ¡’°“√‡®√‘≠‡µ‘∫‚µµË”°«à“‡¡≈Á¥æ—π∏ÿå
§ÿ≥¿“æ Ÿß·≈–ª“π°≈“ß∑’Ë„Àâµâπ°≈â“∑’Ë¡’°“√‡®√‘≠„°≈â‡§’¬ß
°—π   ”À√—∫·ª≈ßª≈Ÿ°∑’Ë¡’ ¿“«–·≈âß ‡¡≈Á¥æ—π∏ÿå∂—Ë«‡À≈◊Õß
∑—Èß Õßæ—π∏ÿå¡’§«“¡ßÕ°µË”°«à“ ¿“«–∑’Ë‰¥â√—∫πÈ”∑ÿ°«—π ‚¥¬
„π ¿“«–·≈âß ‡¡≈Á¥æ—π∏ÿå∂—Ë«‡À≈◊Õß “¡“√∂ßÕ°„π·ª≈ß
ª≈Ÿ°‰¥â Ÿß ÿ¥‡æ’¬ß 61.32 ·≈– 71.25% „πæ—π∏ÿå™¡.60

·≈–  ®.5 µ“¡≈”¥—∫ (Table 3) ·µà„Àâµâπ°≈â“∑’Ë¡’§«“¡ Ÿß
·≈–πÈ”Àπ—°·Àâß‰¡à·µ°µà“ß°—π‡¡◊ËÕ§ÿ≥¿“æ‡¡≈Á¥æ—π∏ÿå≈¥≈ß
¬°‡«âπ‡¡≈Á¥æ—π∏ÿå§ÿ≥¿“æµË”¢Õßæ—π∏ÿå ®.5 ∑’Ëµâπ°≈â“¡’°“√
‡®√‘≠µË”°«à“  Õ¬à“ß‰√°Áµ“¡ ∂—Ë«‡À≈◊Õß∑’ËßÕ°„π ¿“«–·≈âß
¡’µâπ°≈â“∑’Ë¡’°“√‡®√‘≠µË”°«à“ ¿“«–∑’Ë‰¥â√—∫πÈ”∑ÿ°«—π „π
 ¿“«–·≈âß∑’Ë‡¡≈Á¥æ—π∏ÿå‰¥â√—∫πÈ”®”°—¥ ·≈–¬—ß¡’°“√∑”≈“¬
¢Õß‡™◊ÈÕ‚√§∑’Ë¡“°¢÷Èπ„π ¿“«–·≈âß (Norman, 1978) ∑”„Àâ
‡¡≈Á¥æ—π∏ÿå∂—Ë«‡À≈◊Õß¡’§«“¡ßÕ°„π·ª≈ß≈¥µË”≈ß ‡™àπ‡¥’¬«
°—π°—∫‡¡≈Á¥æ—π∏ÿå¢â“«‚æ¥ (»“π‘µ, 2545)  ·≈–¢â“«‚æ¥
À«“π (Õ√«√√≥, 2545)  °“√ª≈Ÿ°∂—Ë«‡À≈◊Õß‚¥¬„™â‡¡≈Á¥æ—π∏ÿå
§ÿ≥¿“æ Ÿß∑’Ë¡’§«“¡ßÕ°¡“µ√∞“π 90% ¢÷Èπ‰ª  “¡“√∂
ßÕ°„π·ª≈ßª≈Ÿ°‰¥âª√–¡“≥ 80% ·≈–≈¥≈ßµ“¡§ÿ≥¿“æ
‡¡≈Á¥æ—π∏ÿå ‚¥¬¡’ FEI ª√–¡“≥ 85%  ”À√—∫æ—π∏ÿå™¡.60

·≈–¡’ FEI ª√–¡“≥ 90%  ”À√—∫æ—π∏ÿå ®.5  ”À√—∫°“√
ª≈Ÿ°„π ¿“«–·≈âß ¡’ FEI µË”°«à“§◊Õ æ—π∏ÿå™¡.60 ¡’ FEI

ª√–¡“≥ 60%  ·≈–æ—π∏ÿå ®.5 ¡’ FEI ª√–¡“≥ 77%

„π‡¡≈Á¥æ—π∏ÿå§ÿ≥¿“æ Ÿß·≈–ª“π°≈“ß ·≈–‡¡≈Á¥æ—π∏ÿå
§ÿ≥¿“æµË”∑’Ë¡’§«“¡ßÕ°ª√–¡“≥ 65% ¡’ FEI ‡æ’¬ß 45%

®“°º≈°“√∑¥≈Õß„π Table 2 ·≈– Table 3 æ∫«à“
 “¡“√∂„™â FEI ª√–‡¡‘π§«“¡ “¡“√∂„π°“√ßÕ°„π·ª≈ß
ª≈Ÿ°‰¥â∑—Èß„π ¿“«–∑’Ë‰¥â√—∫πÈ”∑ÿ°«—π·≈– ¿“«–·≈âß‡¡◊ËÕ
∑√“∫§«“¡ßÕ°¡“µ√∞“π¢Õß‡¡≈Á¥æ—π∏ÿå ‡π◊ËÕß®“°¡’ FEI

√–¥—∫‡¥’¬«°—π„π∑ÿ°√–¥—∫§ÿ≥¿“æ¢Õß‡¡≈Á¥æ—π∏ÿå  Õ¬à“ß‰√
°Áµ“¡ §«√∑”°“√»÷°…“‡æ‘Ë¡‡µ‘¡‚¥¬„™âµ—«Õ¬à“ß‡¡≈Á¥æ—π∏ÿå
À≈“¬Ê °Õß ‡æ◊ËÕ„Àâ‡°‘¥§«“¡·¡àπ¬”„π°“√ª√–¬ÿ°µå„™â
·≈–®“°∂—Ë«‡À≈◊Õß∑—Èß 2 æ—π∏ÿå æ∫«à“æ—π∏ÿå ®.5 ‡¡≈Á¥æ—π∏ÿå
§ÿ≥¿“æ Ÿß·≈–ª“π°≈“ß ¡’§«“¡·¢Áß·√ß¥’°«à“æ—π∏ÿå™¡.60

‚¥¬¡’ FEI  Ÿß°«à“ ·≈–„Àâµâπ°≈â“¢π“¥„À≠à°«à“
°“√∑¥ Õ∫§«“¡ßÕ°¢Õß‡¡≈Á¥æ—π∏ÿå∂—Ë«‡À≈◊Õß‡æ◊ËÕ

ª√–‡¡‘π°“√ª≈Ÿ°„π ¿“«–·≈âß ∑”‚¥¬°“√‡æ“–„π¥‘π„π
µ–°√â“æ≈“ µ‘° „ÀâπÈ” 50%PAW ∑ÿ° 2 «—π «“ß‡æ“–∑’Ë
Õÿ≥À¿Ÿ¡‘ÀâÕß ·≈–ª√–‡¡‘π§«“¡ßÕ°∑’ËÕ“¬ÿ 5 «—π ·≈–µâÕß

¡’°“√»÷°…“°—∫∂—Ë«‡À≈◊Õßæ—π∏ÿå·≈–°ÕßÕ◊ËπÊ „Àâ¡“°¢÷Èπ ‡æ◊ËÕ
„Àâ‡°‘¥§«“¡·¡àπ¬”·≈–¡“µ√∞“π„π°“√„™âª√–‡¡‘π§ÿ≥¿“æ
‡¡≈Á¥æ—π∏ÿå

 √ÿªº≈

‡¡≈Á¥æ—π∏ÿå∂—Ë«‡À≈◊Õßæ—π∏ÿå™¡.60 ·≈– ®.5 ¡’§«“¡
ßÕ°„π·ª≈ßª≈Ÿ°≈¥≈ßµ“¡§ÿ≥¿“æ‡¡≈Á¥æ—π∏ÿå∑’Ë≈¥≈ß ·≈–
 “¡“√∂„™â FEI §”π«≥§«“¡ßÕ°„π·ª≈ßª≈Ÿ°¢Õß
∂—Ë«‡À≈◊Õß‰¥â®“°§«“¡ßÕ°¡“µ√∞“π¢Õß‡¡≈Á¥æ—π∏ÿå ‚¥¬
‡¡≈Á¥æ—π∏ÿå™¡.60 ¡’ FEI ª√–¡“≥ 85% „π ¿“«–∑’Ë‰¥â√—∫
πÈ”∑ÿ°«—π   ·≈–¡’ FEI ª√–¡“≥ 60% „π ¿“«–·≈âß
 à«π‡¡≈Á¥æ—π∏ÿå ®.5 ¡’ FEI ª√–¡“≥ 90% „π ¿“«–∑’Ë
‰¥â√—∫πÈ”∑ÿ°«—π ·≈–¡’ FEI ª√–¡“≥ 77% „π ¿“«–·≈âß
Õ¬à“ß‰√°Áµ“¡  ‡¡≈Á¥æ—π∏ÿå§ÿ≥¿“æµË”¢Õßæ—π∏ÿå ®.5  ‰¡à
‡À¡“– ”À√—∫°“√ª≈Ÿ°„π ¿“«–·≈âß ‡π◊ËÕß®“°¡’ FEI µË”
¡“°‡æ’¬ß 45%

«‘∏’°“√∑¥ Õ∫§«“¡ßÕ°‡¡≈Á¥æ—π∏ÿå∂—Ë«‡À≈◊Õß‡æ◊ËÕ
ª√–‡¡‘π°“√ª≈Ÿ°„π ¿“«–·≈âß  “¡“√∂∑”‰¥â‚¥¬‡æ“–„π
¥‘π 1 °°. „πµ–°√â“æ≈“ µ‘°¢π“¥ 19×26×6 ´¡. ≈÷° 1

´¡. „ÀâπÈ” 50%PAW ∑ÿ° 2 «—π «“ß‡æ“–∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß
·≈–ª√–‡¡‘π§«“¡ßÕ°∑’ËÕ“¬ÿ 5 «—π

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥  ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å  ·≈–
∑∫«ß¡À“«‘∑¬“≈—¬∑’Ë π—∫ πÿπ‡ß‘π ”À√—∫∑”«‘®—¬π’È ¢Õ∫§ÿ≥
»Ÿπ¬å«‘®—¬æ◊™‰√à‡™’¬ß„À¡à∑’Ë π—∫ πÿπ‡¡≈Á¥æ—π∏ÿå ¢Õ∫§ÿ≥¿“§
«‘™“æ◊™»“ µ√å·≈–¿“§«‘™“∏√≥’»“ µ√å §≥–∑√—æ¬“°√-
∏√√¡™“µ‘ ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å ∑’Ë„Àâ„™â·ª≈ß∑¥≈Õß
ÀâÕßªØ‘∫—µ‘°“√‡∑§‚π‚≈¬’‡¡≈Á¥æ—π∏ÿå  ·≈–ÀâÕßªØ‘∫—µ‘°“√
øî ‘° å¢Õß¥‘π ”À√—∫∑”«‘®—¬
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