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Thesis Title Effects of Intercropping between Hybrid Sweet Corn and 3 New High

Yield Mungbeans on Yield, Yield Components and Land Equivalent Ratio

Name — Surname Mr. Tongmee Mosom
Program Crop Production Technology
Thesis Advisor Assistant Professor Ratchata Tonwitowat, Ph.D.
Academic Year 2018
ABSTRACT

The objectives of this research were to find the compatible crop cultivars and the
appropriate patterns of intercropping system between hybrid sweet corn (Sugar Star) and 3 new high
yielding cultivars of mungbeans (KUML1, KUML3, KUMLS).

There were 2 trails conducted in this experiment. The 1" experiment was to compare the
patterns of sole cropping and intercropping which hybrid sweet corn was cultivated on one side of 3
new high yielding of mungbeans. The 9" experiment was to compare the patterns of the sole
cropping and intercropping one row parallel of mungbeans KUML1 on one side and both sides of
hybrid sweet corn with row ratio 2C:2M and 2C:4M. The experiment was conducted at Faculty of
Agricultural Technology at RMUTT from December 2016 to March 2017 and from August 2017 to
October 2017. The experiment was conducted by randomized complete block design (RCBD) on 3
replications with 7 treatments.

The result of the 1" experiment showed that the KUML1 was the best cultivar for growing
with hybrid sweet corn in intercropping system. This led to the highest LER equal to 1.73.
Moreover, there was no effect on the yield of hybrid sweet corn. Whereas, the yield of KUMLI in
this system decreased only 26.3%. The result of the 2 experiment showed that intercropping
patterns with one row parallel of KUML1 and on both sides of hybrid sweet corn gave higher LER
(1.58) than sole cropping and other intercropping systems. However, the yield of mungbean in this

system decreased 35.9 % compared with sole cropping.

Keywords: intercropping, yield, land equivalent ratio
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M13A1 Sugar Star (5.9. 59-1.9. 60)
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NuITUNalgn (3u)
7 14 21 28 35 42 49 56
2 4.4 6.1 73 13.5 43.6 508  672a  67.9a
3 4.8 6.0 7.1 11.8 38.4 416  53.1bc  55.0b
4 4.8 6.2 7.9 13.8 443 457  51.7bc  52.6b
5 4.1 5.2 6.6 11.6 40.3 444  6l.1ab  64.9a
6 45 5.8 7.1 11.5 32.9 37.6  452c  48.9b
7 4.2 5.5 6.9 11.5 31.1 38.5 472c  49.9b
CV (%) 6.93 7.81 10.79 13.74 15.42 1495  11.51 8.78
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LSD.01 - - 5 \ - - - 7.4
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6 36.2a 50.3a 64.3a
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CV (%) 1.14 0.82 0.64
F-test o o o
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LSD.01 1.0 1.0 1.1
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AanuEnmieIveely ity @asudueg)
Fananesdi PIUIUMAIMsgn () NuINIUraINIgn ()
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5 38.0¢ 46.6bc 224.1 867.4ab
6 39.7bc 47.6ab 216.6 763.1bc
7 41.5ab 47.7ab 216.6 686.9¢
CV (%) 2.82 1.60 12.27 7.97
F-test *% ! ns *x
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MEAN SQUARE (MS)

sov df I iunaalgn ()

7 14 21 28 35 42 49 56

Replications 2 0.742ns  1.776ns  6.279ns ~ 0.393ns  33.736ns  36.000ns  5.484ns 0.141ns
Treatments 3 0.743ns 1.616ns  2.573ns  8.196ns  34.605ns  35.094ns 13.528ns  23.823ns
Error 6 0.292 0.405 1.151 15.858 42.113 131.336 75.580 108.344
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ﬂ?WUQﬂNﬁNﬁ’UEﬂﬁﬂW Sugar Star (5.9. 59-3J.ﬂ.60)

MEAN SQUARE (MS)

sov df Nuiuraanlgn (3u)

7 14 21 28 35 42 49 56

Replications 2 1.187**  0.956* 1.285ns  20.290*  172.643*  315.063**  167.837* 101.919*

Treatments 5 0.243ns 0.433ns  0.625ns  3.473ns 89.124ns 73.140ns 213.204* 190.446**

Error 10 0.097 0.206 0.596 2.849 35.151 41.497 38.967 24.624

Total 17

NIHA ns = IUHANUUANANAUNIIETDA (NON SIGNIFICANT AT 95% LEVEL)

@

* = iJﬂ’JHJLmﬂ@]Nﬂu‘ﬂNﬁaﬂﬂizﬂ‘Uﬂﬂm%ﬂﬂL! 95 lﬂ@gléuﬁ’(SIGNIFICANT AT 95% LEVEL)

@

** = Mﬂ’ﬂmmﬂﬁNﬂuﬂNﬁaWWi%ﬁ?’l’ﬂﬂ’ﬂm‘]ﬁ]uu 99 l‘]Jf)ﬁ“?fH@T(SlGNIFICANT AT 99% LEVEL)

Y @ s 3 J o 1 v < {
ﬂ‘l§1\?ﬁ 24 Analysis of variance IUADNLLINUIU 50 esua aulﬁﬂmﬂLLﬂLLammﬂmﬁmmm

Y] = A 1 @ 9 Y] 4 =1
EIQLGUEJ’JWU‘EKIVW JWUT N ﬂQﬂW“Hi’JMﬂ‘UﬂJTﬂWﬂﬁ’NUWH‘Q Sugar Star (5.01. 59-1.9.

60)
MEAN SQUARE (MS)
sov df Tueonaondf 50 Tuoen luy Suftuifen

nlosiFud 50 1031 Fua ()
Replications 2 0.353ns 0.372ns 0.372ns
Treatments 5 1.540%* 1.579%%* 1.578**
Error 10 0.163 0.163 0.164
Total 17

MINUHA ns = INHANVUANANAUNIIETDA (NON SIGNIFICANT AT 95% LEVEL)

@

* o= mmmmnmmuﬂNﬁﬁﬂmzﬂummwauu 95 l‘]JE]gLG]dJ'uGT(SIGNIFICANT AT 95% LEVEL)

@

*k = nmmm’mmqnummﬁﬁm ﬂummwauu 99 lﬂ@il“ﬁu@ (SIGNIFICANT AT 99% LEVEL)
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4 J a a o a3 { o o
ﬂ151~1ﬁ 25 Analysis of variance 09AUsENOUNaNAN WaWammzﬂ%ﬂmmﬁmmmmﬂmwuﬁ

q

@ v 9

' s A 1 o
Tnai 3 Wug AdgnitasamnudnInannugnuauiugnsn Sugar Star (5.0. 59-11.9.

60)
MEAN SQUARE (MS)
sov " Swouwda  swoudn ddnin dwifnwde  wandawde  eaiidy

aofn R 1,000 189 ApAY (nn.ao19) FHen

(uaa) (An) (N5) (N5)
Replications 2 0.059ns 2.244ns 0.387ns 0.167ns 96.323ns 0.001ns
Treatments 5 6.366%* 30.821%%  52.617%* 25.587++ 14727.880%* 0.003*
Error 10 0.100 1.699 1.277 1.299 749.821 0.001
Total 17

MINUHA ns = INHANVUANAINAUNIIETDA (NON SIGNIFICANT AT 95% LEVEL)
* = NANUIANANAUNNADANTEAUANUFNY 95 1103116 (SIGNIFICANT AT 95% LEVEL)

@ A

= TANUUANANAUNNADANTZAUANUTFDIU 99 11)051FUd (SIGNIFICANT AT 99% LEVEL)

4

a . . Y K 4 J o o & ' @
M1319N 26  Analysis of variance ﬂ%WlJL‘ll‘JJﬁL‘UEJ%‘IJENGl‘ULlazwuﬂnlueuamjlfumwuijclﬁu 3NUT

q

v 9

A A v J Y =
“I/ITJQﬂW%i’JiJﬂ‘]JﬂJTJT‘WﬂW’J”I‘L!QﬂWﬁiJWuﬁﬂﬁﬂT Sugar Star (5.7. 59-3.9. 60)

MEAN SQUARE (MS)
SOV \d anuuFRsIvesly il nusudLeg)
30 U 45 1 30 T 45
Replications 2 0.033ns 16.459** 532.802ns 3423.833ns
Treatments 5 10.729%* 2.483* 2344.587ns 39252.199%*
Error 10 1.253 0.576 860.027 4695.133
Total 17

NIEHA ns = IUHANVUANANAUNIEDA (NON SIGNIFICANT AT 95% LEVEL)
* = PANUIANANAUNNADANTEAUANUFNY 95 110315 Ud (SIGNIFICANT AT 95% LEVEL)

'
@ A

= TANUUANANAUNNADANTZAUANUTNY 99 11)051FUd (SIGNIFICANT AT 99% LEVEL)
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. o .
@15197 27 Analysis of variance AUGIAUVDIN1DI THANIIUQNNANWNUFNI15AT Sugar Star 7

Ugnimiunulieniug KUMLI (a.9. -0.9.60)

MEAN SQUARE (MS)

sov df Nuuraanlgn (3u)

7 14 21 28 35 42 49 56

Replications 2 0.252%* 1.092ns  20.738*  54.146*  18.849ns  22.594ns  56.146**  55.802**
Treatments 5 0.033ns  2.685ns  9.896ns  23.204ns 86.260ns  98.271ns  66.367**  66.963**
Error 10 0.053 1.327 4.236ns 9.698 29.275 41.833 5.481 5.458

Total 17

NIHA ns = IUHANUUANANAUNIIEDA (NON SIGNIFICANT AT 95% LEVEL)

@

* = iJﬂ’JHJLmﬂ@]Nﬂu‘ﬂNﬁaﬂﬂizﬂ‘Uﬂﬂm%ﬂﬂL! 95 lﬂ@gléuﬁ’(SIGNIFICANT AT 95% LEVEL)

@

** = Mﬂ’ﬂmmﬂﬁNﬂuﬂNﬁaWWi%ﬁ?’l’ﬂﬂ’ﬂm‘]ﬁ]uu 99 l‘]Jf)ﬁ“?fH@T(SlGNIFICANT AT 99% LEVEL)

d‘ . . [ v 9 J < J v J I J [
11919 28 Analysis of variance IUD9NADNAIN 50 SIGHE AT 'Ju@ﬂﬂulﬁll 50 1lodFuALaZ I

4

< ~ 9 4 9 ~ 1 1] L= o
lﬂﬂlﬂﬂjﬂl@\‘]mTJTWﬂW'J']ugﬂWﬁNWU§ﬂ1iﬂ1 Sugar Star Vlﬂgﬂﬁ%hﬂﬂﬂ%ﬂlmwuﬁ

Q

KUMLI (&.9. -61.1.60)

MEAN SQUARE (MS)

sov df fuoenaenday Tuoon Inu Fuifuifen
50 1lofidud 50 ofidud (Fu)
Replications 2 0.331* 0.484** 0.486**
Treatments 5 0.163ns 0.072ns 0.071ns
Error 10 0.065 0.054 0.054
Total 17

MINENA ns = 1HANUUANANHAUN DA (NON SIGNIFICANT AT 95% LEVEL)
+ = TanuuananTuneananse ummmauu 95 11/a51F UM (SIGNIFICANT AT 95% LEVEL)
* — TaNuuAnA N UM AR AT TERUANT I 99 1o IF e (SIGNIFICANT AT 99% LEVEL)
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4 J a o J
@13199 29 Analysis of variance 947152 NOUNANAAVDITID THANNUGNNANWUFN1TAT Sugar

Star MIgni WA UTeUT KUMLI (d.9. -0.9.60)

MEAN SQUARE (MS)
ANV VAR (1. Wnindna 10 An (An.)
SOV df y L} ( o 1 2
(53.) ANVEN AU 0w nouden  waslen
iin aaeiln  uedeedn 1laen 1laen
Replications 2 1.188ns 0.935%* 0.041ns 0.667ns 0.007ns 0.029ns
Treatments 5 6.583ns 0.254ns 0.009ns 0.400ns 0.005* 0.022ns
Error 10 3.694 0.113 0.025 0.667 0.013 0.010
Total 17

NIHA ns = IWHANVUANANAUNIIETDA (NON SIGNIFICANT AT 95% LEVEL)

@ A

* = DANUUIANANAUNNADANTEAUANUITNY 95 1103 1FUd (SIGNIFICANT AT 95% LEVEL)

@ A

= TANUUANANAUNNADANTEAUANNFNY 99 11)051F U6 (SIGNIFICANT AT 99% LEVEL)

H . . a a 9 3 Y
ﬂ1§1\1ﬁ 30 Analysis of variance WaWﬁﬁﬂﬂﬁﬂ WaWﬁ@]@uﬁ'ﬂllagﬂ'J'liJW’J'lusU’ENLiJﬁﬂeUTJIWﬂ

o A 1 v U A o
W'J’lu’gﬂﬂﬁuwu‘]éﬂ'lﬁﬁ,'l Sugar Star Wﬂgﬂi?uﬂﬂﬂﬁlﬂlﬂjwuﬁ KUMLI (#.A. -91.A.

60)
MEAN SQUARE (MS)
- T Juff A 9 <
wanaarnaa (Ao 19) HANAAAUAA  AUNNUVDINAA
SOV df
Aeutlenlaen naailen (fuaels) (1o FUALS N
1laon
Replications 2 0.019ns 0.014ns 0.010ns 0.124ns
Treatments 5 2.146%* 1.035%* 351 1** 0.250ns
Error 10 0.007 0.076 0.049 0.162
Total 17
NINHA ns = INHANUUANANAUNIITDA (NON SIGNIFICANT AT 95% LEVEL)
* = IANUNANAUNNERANTE AT 95 1lo51HUd (SIGNIFICANT AT 95% LEVEL)

'
[ A

= TANUIANANAUNNADANTEAUANUFLY 99 1103116 (SIGNIFICANT AT 99% LEVEL)
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J

@135199 31 Analysis of variance A2 g9AU TUTzozN 15T AL TAAIIY Y090 UTEIN U

q

KUMLI Mlgniamnudna Inannugnaausiugniim Sugar Star (21.9. -0.0.60)

MEAN SQUARE (MS)

sov df nuuTunalgn (3w

7 14 21 28 35 42 49 56

Replications 2 0.283**  (0.563ns  6.103ns  30.549ns  149.145* 424 .401**  132.675* 119.240*
Treatments 5 0.079ns 1.769ns  3.897ns 19.410ns  68.146ns 55.908ns 40.309ns 52.442ns
Error 10 0.025 0.610 2.159 10.509 27.505 30.766 17.764 18.838

Total 17

NIHA ns = IUHANUUANANAUNIIEDA (NON SIGNIFICANT AT 95% LEVEL)

'
[ IS)

* = NANUIANANAUNNADANTEAUANUFDNY 95 1103116 (SIGNIFICANT AT 95% LEVEL)
a

4 o A

= TANUUANANAUNNADANTEAUANNITDNY 99 11051 FUd (SIGNIFICANT AT 99% LEVEL)

Y o 7 d oo , o g a
ﬂ1§1\1ﬁ 32 Analysis of variance IUABDNUINUIU 50 Lﬂ@ﬁmﬂ!@ auﬂﬂuimmuamummﬁmmm

'
[ Y]

= 7 ~ Ay v Y 4
E]'JLGUEJ'JWHE KUMLI1 ﬂﬂgﬂW%ﬁ’JﬂJﬂUﬂl’nTWﬂﬁ’nuW“ﬁ SugarStar(ﬁ.ﬂ.—ﬁ.ﬂbO)

MEAN SQUARE (MS)

sov df Tuoenaonday Tuoon Inwy Fuifuifen
50 o3 iFud 50 1031 Fua (31)
Replications 2 0.414ns 0.412ns 0.423ns
Treatments 5 0.421ns 0.421ns 0.423ns
Error 10 0.229 0.229 0.227
Total 17

NIBHE ns = IUHANVUANANAUNIEDA (NON SIGNIFICANT AT 95% LEVEL)

@

5
* = NANUUIANANAUNNADANTEAUANUTNY 95 11051 Ud (SIGNIFICANT AT 95% LEVEL)
f

@

A ¢ s 3 o
FEAUANNTOIY 99 11)e51H¥1UA (SIGNIFICANT AT 99% LEVEL)

3B) )

#* = JANUUANANNUN1ED
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3 J a a Y <] { o @
ﬂ151~1ﬁ 33 Analysis of variance SNGHEEL GGG Wawaﬂllagﬂ“ﬁﬁlﬂﬂLﬁﬂ?“llf)\iﬂ'lit‘ﬁﬂ?wu‘ﬁ

KUML1 #igaiiessaududnnInannuiiug Sugar Star (21.9. -0.9.60)

4

q

MEAN SQUARE (MS)
sov Swouwda  Swoudn ddnin dfnwde  wandawae @Tﬁv?uﬁu
aofn R 1,000 1489 foAu (nn.ao19) Nen
(1aa) (An) (N5W) (N5)
Replications 2 0.089ns 2.795% 8.109ns 0.771ns 202.615ns 0.0002ns
Treatments 5 0.057ns 29.753%* 37.146ns 15.232%* 11081.046**  0.0018*
Error 10 0.117 0.541 12.912 0.384 239.692 0.0003
Total 17
NN ns = INHANVUANAINAUNIIETDA (NON SIGNIFICANT AT 95% LEVEL)
= fanuuanaeiunadanssauandoi 05 weifud (SIGNIFICANT AT 95% LEVEL)

'
@ A

= TANUUANANAUNNADANTEAUANUIFNY 99 11)031FUd (SIGNIFICANT AT 99% LEVEL)

a . . Y A L A v o A
M1519N 34 Analysis of variance ﬂ'J']iJLGU‘JJﬁLGUEJ'JGUﬂQGlULlﬁ$WUV]1UﬂJﬂQﬂfJLmﬂ'}WU§ KUMLI %

1 v 9 v
g3 0912 InanIUNUE Sugar Star (1.9 -0.0.60)

MEAN SQUARE (MS)
SOV d anuyTeIvealy ARty (MFIUHUAINAT)
30 U 45 30 T 45
Replications 2 1.944ns 0.912ns 963.083ns 300.667ns
Treatments 5 1.232ns 2.400ns 561.233ns 26301.600%*
Error 10 1.575 2.052 606.092 3421.167
Total 17

MINGNA ns = 1IANUUANANAUNADA (NON SIGNIFICANT AT 95% LEVEL)
* = PANUUANANNUN TR
#* = JANUUANANNUN AR

@

NyzauanuFeu 95 11o31Fud (SIGNIFICANT AT 95% LEVEL)

[l
@

NszauanuEeiu 99 11od1Fud (SIGNIFICANT AT 99% LEVEL)
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3 [ o L I 9
ﬂ'l'i'lﬁﬁ 35 aﬂﬂﬂlgﬂqﬂu@ﬂﬂqﬁﬂﬁgﬂ’]ﬁmﬂﬂﬂ?@ﬂjwuﬁiﬁu 3 WUD

J

q

v d
Ug
Q
anyee
KUMLI1 KUMLS3 KUMLS
-~ - ) z Z 2
LunumaTaay e AINTY AINTY ANCNGER
(Growth type)
= Y U dy = = 1 =
2 Avealaudusenldlunes e 1Y) 19O NIY)
(hypocotyl color)
33159 udealueenveslufiegnardaidu  gilaw jUnde jUnde
(terminal leaflet shape) RFURYI VR RPURY GG
~ Ao 9 ~ a Y} a ]
4.msvunaauag 1y HUUNIN Huuiloy Yuuiloy
= = = = 9
5.8v0910 (leaf color) [S1fdle) 1" 1YV
6. avealy nfSeusuuulusuldly dunen vuludund vuludunn vuluduni
seeziilutlsenou 4 1u (v4) 1810 1810 1870
= kY [l =) =~ =
7.8v0amuly UNONYY 1Y) e
(petiole color)
= = dﬂl = =) =
8. JUDINNAVIAL Ve ey 1Y)
(calyx color)
a a ~ A ' A ' A '
9. 7U0INAVAON (petal colonNTLHLADALIYN  IMABIVOU  (HADIDOU  HADIDOU
3 A ~ o g’J
WwunnaennuIL ULy
)
10.0% 19D 0AN pgnaite dawlvged  amlngjey
. Y A ] A 1
(raceme position) nazlansy MUONTINY  IMUONITINY
W
= 1 < <3 = 1 =) 1 =S 1
11.7vesdneauluszezmandudn Wy WYI00U WyI00U
(pod color at immature stage)
12.a7voednun M i M

(pod color at mature stage)
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~ Y v o ' o &
MA1319%0 35 aﬂ‘lslﬂ!zﬂ’]ﬂu@ﬂﬂ’mﬂﬁgﬂqﬁﬂlﬂﬂﬂﬂﬂlﬂqwuﬁﬁlwu 3 NUD (99)

v d
Uy
anyag
KUML1 KUML3 KUMLS
13.31)5198nun nay naw naw
(mature pod shape)
14.0881HALA 1hunag 1hunaig 1hunag
(mature pod length) (6-10 %%3.) (6-10 %34.) (6-10 %514.)
15AMUHUIUUVDIVUAAD Urunaig ﬁaﬂ(low) ffaa(low)
(pod pubescence density) (medium)
16.8nHaUzNITuanvoIdnunnewAuned  luuan Taiuan Tajuan

(splitting of mature pod before harvesting)
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Y a Ja ' V-4 1 o
ﬂ'li'l\'iﬁ 36 Naﬂ’lﬁ')lﬂﬁ’lgﬁﬂuﬂﬂl‘lﬂ'ﬁﬂgﬂ%WQIWﬂWQTuQﬂWﬁNWU‘EﬂWﬁﬁH Sugar Star 334N U

(= o ' o =
DAVHINUE 1113 3 WU (5.9, 59-11.9. 60)

Au AAATIEH
pH 6.5
Soil Texture Sandy clay loam
Organic (%) 2.37
Phosphorus (ppm) 35
Potassium (ppm) 310
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H a Ja o o ' v O
ﬂ‘lﬁ]\?ﬁ 37 Nﬁﬂﬁ%ﬂiixﬁﬂuﬁa\imiﬂgﬂ‘i’ﬁﬂWﬂﬁﬂug ﬂWﬁNWU‘Eﬂ'ﬁﬁH Sugar Star 3IUNUD

[WeWug KUMLI (a.9. -0.9.60)

AAATIZH
puumslgniesian pu Soil Organic ~ Phosphorus  Potassium
Texture (%) (ppm) (ppm)
1 6.6 SCL 2.42 69 502
2 6.9 SCL 222 38 406
3 5.8 SCL 2.42 39 374
4 6.2 SCL 222 40 422
5 6.9 SCL 2.42 71 464
6 6.7 SCL 2.56 49 410
7 6.9 SCL 2.42 78 424

A 9 o o Y = A A
HuuNn 1 ‘]JQﬂ"lﬂ’JTWﬂW’NUQﬂNﬁNWH‘QﬂﬁﬂW Sugar Star INIINWLAYD

A = o J = A A
Hyuun 2 ﬂgﬂﬂ?lﬂ]ﬂﬁwuﬁ KUMLI IWgIN B

P~ J A o @ Yy 9 Y 9
uyuun 3 ‘]JQﬂi]’JL"U‘(’J’JWH‘Ij KUML1 U8 1 mummuummmmﬂwamm

{ v o 9
Llﬂﬂﬁ 4 ﬂgﬂﬂjlﬂlﬂjwuﬁ KUMLI1 ﬁl']ueﬂ}’]\‘]”]ag 1 ﬁﬁuﬂ]u']ullﬂjmﬂ\isll’]')IWQWQ’IH

~ o & A a E
YN 5 ﬂgﬂﬂ’llﬁuﬂ’JWU'ﬁ KUML1 igﬁ’J]Q@umT}IWﬂﬁgqu ﬂgﬂigﬂg 25 IFURUNT 2 ﬂu@@ﬁ@u

{ % o Y @ U A 1
L!’U’Uﬁ 6 ﬂgﬂmﬁ‘lmwu‘g KUMLI1 Llag"lﬂ'}IWﬂW'ﬂuLﬂJULlﬂU DATIFIUDUVYI 2 LD 7D GIQJJTJIW?]

2 1973 (2M:2C0)

{ % o 9 @ J A 1
L!’U’Uﬁ 7 ﬂgﬂmﬁ‘lmwu‘g KUMLI LLaZGIH'JIWﬂ‘W'NuLﬂJULLﬂU DATIFIUDUVYI 4 11D 71D GIQJJTJIW?]

2 1197 (4M:20)
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