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ABSTRACT

The following experiments were used to evaluate the effect of seeding method and pre-emergence herbicides on weed control
and the production of the sorghum X sudangrass [sorghum bicolor (L.) Moench] hybrid under field and in vitro conditions. Under
the in vitro condition, we evaluated how different kinds of herbicides affect the rate of seed germination and the growth of early
seedlings in the sorghum x sudangrass hybrid treated with herbicides. Simazine, alachlor, and methabenzthiazuron were used, and
their concentration levels were 0%, 40%, 70%, and 100%. The germination ratio of the seeds was reduced by the application of
simazine, methabenzthiazuron, and alachlor compared with the control (distilled water). The alachlor application severely decreased
the sorghum germination ratio. However, seed germination was not greatly influenced by the concentration level of the herbicides.
Root and shoot length were increased in the following order: control > simazine > methabenzthiazuron > alachlor. Overall, alachlor
significantly reduced root length more than shoot length. The differential tolerance of the sorghum x sudangrass hybrid to
pre-emergence herbicides by seeding method was then tested under the field condition. The plants were severely injured by the
alachlor application, leading to a great reduction in the number of stems. However, for the simazine and methabenzthiazuron
applications the number of stems lost was slightly lower than it was for the alachlor and simazine + alachlor applications. In the
seeding method, drilling was more effective in reducing herbicide injury than broadcasting. All of the herbicides effectively
controlled weeds. The simazine and methabenzthiazuron applications showed a significantly higher dry matter (DM) yield.
However, the alachlor and simazine + alachlor applications severely reduced the DM yield. This result suggests that the alachlor
application has a significant effect on plant production. Similarly, the total digestible nutrient (TDN) yield was greatly reduced by
the alachlor and simazine + alachlor applications. From the results presented above, we concluded that the yield of DM was the
highest for broadcasting with no herbicide. and drilling was the most-effective way to reduce herbicide injury. The simazine
application was the most-effective herbicide, showing the highest forage yield and TDN yield.
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Table 1. Chemical properties of the soil before experiment

pH T-N Organic matter Average P,0s CEC Ex. cation (cmol'/kg)
(15 (%) (gkg) (mg/kg) (cmol /kg) K Na Ca Mg
7.48 0.32 46.77 687.78 11.43 1.63 0.44 5.71 2.55
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Fig. 1. Air temperature and the amount of precipitation
during the growing season from June 2014 to
October 2014.
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Table 2. Experimental design

Seeding . . Herbicide .
method Simazine Alachlor  Metabenzthiazuron
2/10a ml/10a 2/10a
Drilling
Control
200 0 0
0 200 0
200 200 0
0 0 300
Broadcasting
Control
200 0 0
0 200 0
200 200 0
0 0 300
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Fig. 2. Effect of different herbicides and application
rates on seed germination of sorghum x
sudangrass hybrid on seven days after planting.
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Fig. 3. Effect of different herbicides and application
rates on shoot and root length (cm) of sorghum
x sudangrass hybrid on seven days after planting.
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Table 3. Effect of seeding method and different herbi-
cides on herbicidal efficiency and herbicidal

injury of sorghumxsudangrass hybrid on
30days after planting
Treatment Herbicidal Herbicidal
Seeding propige | Cneisncy injury on plan
Drilling
Control 1 1
Simazine 5 2
Alachlor 5 7
Simazine + alachlor 5 8
Methabenzthiazuron 5 2
Broadcasting
Control 1 1
Simazine 5 2
Alachlor 5 9
Simazine + alachlor 5 9
Methabenzthiazuron 5 2
* Herbicidal efficancy (0~5) : 0 (Completely survival), 5 (completely

dead).
** Herbicidal injury on plants (0~9): 0 (No Injury), 9 (completely
dead).
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g3k zboli= 274l oFAlE PAATE Kol PAEAH
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Choi, 1989). T3at AZAZ 2|l 4$ alachlorel A
Abatgl S A9 Zupwl okajz) AlEA wel i 2
7} =LA UrEF L"/}

P 221 o|F] ¥ 1mx 1 m quadrates ©]-&3}

o] Z/\}é}"ir/}. 21 A3} alachlor®} simazine + alachlorol] 4]
2018} AbE BF ATt fHAdhes BoE UERow,
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Zo]

Table 4. Effect of seeding method and different herbicides on plant height and stem number of sorghum x

sudangrass hybrid

Treatment Plant height )
. . No. of stem/m
Seeding method Herbicide Ist 2nd
..................... CIY ~oovrrrrremrnnnnenns
Drilling
Control 291 181 142.00°
Simazine 294 207 120.00°
Alachlor 277 195 49.00°
Simazine + alachlor 282 130 43.67°
Methabenzthiazuron 295 193 122.67°
Broadcasting
Control 298 210 333.33°
Simazine 297 214 259.33%
Alachlor 186 136 29.33°
Simazine + alachlor 304 213 52.00°
Methabenzthiazuron 289 212 292.33%
Main-effect
Drilling 288 181 95.47°
Broadcasting 275 197 193.27°
Sub-effect
Control 295 195 237.67%
Simazine 296 211 189.67°
Alachlor 232 166 39.17°
Simazine + alachlor 293 172 47.83°
Methabenzthiazuron 292 203 207.50™
Main effect x Sub effect ns ns HAK

ns: not significant at the 0.05 level.

* Rk REX significant at the 0.05, 0.01 and 0.001 probability, respectively.
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9} 99%2] S K3l alachlor®} simazine + alachlorol] 4]
= 47 A Y] 32%9F 56%E E9ko] oRE =akAInt
alachlor®] Jgo = ofsE wo} A& Fotart Yl
t}. Ao - simazine®} methabenzthiazuronoll A ZHz}
A2 oiH] 89%%} 84%<9 S K3 alachlors}
simazine + alachlorol| A= 242z} FA2] tv] 13%9} 29%=
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°] 77} 9.6%, 8.6%= FERLF raFo] AASHA #2813

= ouash Qv & ARSdeln U Azl
felHel uEAs} deht zabuct Ash Az AE
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2 7443 EZ % (TDN)
Hlom, xuko] 4
% simazine¥} methabenzthiazuronolA Z}z} F2 diH]
104%%t  101%°] &= ®J0aL  alachloro}
alachlorol| 3= 742} F-j2] diH] 34%2k 59%= E9o] oF
b =JAIRE alachlor®] @Oz ofsE Wo} FkgbAvL
Al AskE Ao vrebdth 4kake] A9 simazine
methabenzthiazuronol A1 Zt7F 722 div] 90%<} 86% <]
T8 X T alachlor®} simazine + alachloro| A= 2H2} F
A2l gyl 13%9}F 30%= ko] A9-nc) Abmbrb A zA)
Alge wE oFelE o WHE 210 F UERGTH(Table 6).

simazine +

Table 5. Effect of seeding method and different herbicides on dry matter yield of sorghumxsudangrass hybrid

Dry matter yield

Seeding method Herbicide

Ist 2nd Total Index
Kg/ha soveeeeessnis Ofp weeees
Drilling
Control 17,212 6,217% 23,429 100
Simazine 14,506° 9,044° 23,551° 101
Alachlor 3,039° 4332° 7,371° 32
Simazine + alachlor 6,984° 6,053 13,037° 56
Methabenzthiazuron 16,001° 7,143% 23,145° 99
Broadcasting
Control 21,703 10,877 32,581° 100
Simazine 17,409 11,466 28,875 89
Alachlor 2,217° 1,996° 4213 13
Simazine + alachlor 4,732° 4,707° 9,438° 29
Methabenzthiazuron 14,991° 12,431* 27,422° 84
Main-effect
Driiling 11,549™ 6,558° 18,707™
Broadcasting 12,210™ 8,295% 20,506™
Sub-effect
Control 19,458 8,547 28,005°
Simazine 15,958° 10,255° 26,213°
Alachlor 2,628¢ 3,164° 5,792°
Simazine + alachlor 5,858° 5,380° 11,238°
Methabenzthiazuron 15,496 9,787" 25,283°
Main-effect x Sub-effect ns Hokk *ok

ns: not significant at the 0.05 level.

* Rk REX significant at the 0.05, 0.01 and 0.001 probability, respectively.

— 22 —



Jung et al.; Growth and Production of Sorghum x Sudangrass Hybrid

Table 6. Effect of seeding method and different herbicides on TDN yield of sorghumxsudangrass hybrid

Seeding method Herbicide TDN yield
Ist 2nd Total Index
kg/ha %
Drilling
Control 9,123% 3,725 12,848* 100
Simazine 8,012° 5,396° 13,408° 104
Alachlor 1,734 2,595°¢ 4329° 34
Simazine + alachlor 4,018 3,592 7,610° 59
Methabenzthiazuron 8,667" 4,271 12,938 101
Broadcasting
Control 11,651° 6,314* 17,964% 100
Simazine 9,405 6,328° 16,233* 90
Alachlor 1,232° 1,176° 2,408° 13
Simazine +alachlor 2,598¢ 2,773 5371° 30
Methabenzthiazuron 8,090° 7,429% 15,519* 86
Main-effect
Driiling 6,311™ 3,916° 10,227™
Broadcasting 6,595"™ 4,904° 11,499™
Sub-effect
Control 10,387° 5,019* 15,406°
Simazine 8,708" 6,112% 14,820°
Alachlor 1,483¢ 1,886° 3,369°
Simazine + alachlor 3,308° 3,182° 6,490°
Methabenzthiazuron 8,379° 5,850? 14,229*
Main-effect x Sub-effect ns HAE wox

ns: not significant at the 0.05 level.
¥ Rk ¥x¥ gignificant at the 0.05, 0.01 and 0.001 probability, respectively.
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