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Kamolrat Vinijsakulthai 2009: Effects of Vesicular-Arbuscular Mycorrhizal Fungi: Glomus
aggregatum and Fertilizer on Growth and Yield of Physic Nut (Jatropha curcas Linn.) in Irrigated
and Rainfed Area. Master of Science (Agronomy), Major Field: Agronomy, Department of

Agronomy. Thesis Advisor: Associate Professor Sombat Chinawong, Ph.D. 91 pages.

The objective of this study is to investigate the appropriate utilization of chemical fertilizers with the
inoculation of vesicular-arbuscular mycorrhizal fungi (Glomus aggregatum) for the physic nut planted in an
irrigated and a rainfed area by comparing their growth and yield. The experiments were the split split plot
designed in RCB with 3 replications, where the irrigated and the rainfed cultivated area were set as a main
plot, the inoculation and non-inoculation of mycorrhizal fungi were considered as a sub plot, and for a sub sub
plot, the utilization of chemical fertilizer (15% of N, 15% of P and 15% of K) was taken into account by
varying the apply rates of 0, 25, 50 and 75 kg.rai_l. All these experiments were achieved at the Department of

Agronomy, Kasetsart University, Kamphang Saen Campus, during the January-December, 2008.

According to the experiments, the results showed that the irrigated area stimulate the growth and
yield of physic nut in terms of their stem diameter, shoot weight, fruit weight, and seed weight better than the
rainfed area. Moreover, the effect of the inoculation of mycorrhizal fungi could increase a number of
branches, root weight, shoot weight, fruit weight, and seed weight, as well as, 100 seed weight of the studied
physic nut when comparing with the non-inoculated group. Then, by applying at different rates, the chemical
fertilizer usage at the rate of 25 kg.raf1 gave the highest shoot weight, fruit weight and seed weight. From the
study, the usage of chemical fertilizer at the rate of 25 kg.raf1 to the plants in the irrigated area gave the
highest fruit weight and seed weight. However, the irrigated area and the mycorrhizal fungi inoculation could
stimulate the plants in the aspects of root weight and shoot weight. Moreover, the inoculation of mycorrhizal
fungi together with the chemical fertilizer at the rate of 25 kg.raifl had the highest seed weight. Thus, the
inoculation of mycorrhizal fungi and the chemical fertilizer at the rate of 25 kg.rai'1 tend to stimulate yield of
physic nut in irrigated area. However, mycorrhizal fungi increase fruit weight and seed weight and the
chemical fertilizer increase root weight and shoot weight in rainfed area. While, the usage of chemical
fertilizer at the rate of 75 kg.rai-1 and the inoculation mycorrhizal fungi stimulate shoot weight, fruit weight

and seed weight in rainfed area.

Student’s signature Thesis Advisor’s signature
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M k2 v k4 1
MININT 3 dnFwavesiiuiilgn (A) 1Fes1e Tuaes lsan (V) nazmsldijend (F) deanugs (wuduas) vesaiinery 1 idou

Hewndl (F) WUR (A)
P MXF
15-15-15 ¥alsgniu R CARIALY F
3 3 AxE 2 2 AxE 3 3
ATansuan'ls) Tehao Ty leae 1o liilaae Tehao T leae
0 57.8 53.9 55.9 43.5 40.8 422 49.0 50.7 474
25 60.0 54.0 57.0 39.5 39.0 39.3 48.1 49.8 46.5
50 46.6 48.7 47.6 40.8 28.0 34.4 41.0 43.7 38.3
75 54.8 50.0 52.4 39.2 33.8 36.5 44.5 47.0 41.9
AxM 54.8 51.6 40.8 354
M 47.8 43.5 VxMxF
A 53.2 38.1 45.7
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M k2 v k4 1
MININT 4 dnFwavesiiuilgn (A) iFes1e Tuaes lsan (V) nazmsldijend (F) deanugs (wuduas) vesaiinery 4 dou

F4

Hewndl (F) WUh (A)
P MXF
15-15-15 ¥a1lsgniu R CARIALY F
y, y, AxF y, y, AxF y y,
ATansuan'ls) oo Ty leae oo Tailanase 1o Tlede
0 88.7 97.5 93.1 61.7 56.0 58.8 75.9 75.2 76.8
25 92.2 85.2 88.7 51.0 53.3 522 70.4 71.6 69.3
50 86.1 73.5 79.8 54.8 37.7 46.3 63.0 70.5 55.6
75 83.2 71.3 77.3 49.8 46.5 48.2 62.7 66.5 58.9
AxM 87.5 81.9 54.3 48.4
M 70.9 65.1 VXMxF
A 84.7 51.4 68.0
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M k2 v k4 1
MIWUINA 5 dInFwavesiiuiilgn (A) 1Fes1e Tuaes lsan (V) nazmsldijend (F) deanugs (wuduas) vesaiinery s idou

flewndl (F) WUh (A)
P MXF
15-15-15 ¥alsegniu Rl AT F
y, y, AXxF y, y, AxF 5
(ATansuanls) oo liilaae Tehao T lede leiae 1iilaare
0 155.0 154.1 154.5 79.8 110.5 95.2 1249 117.4 1323
25 1427 163.0 152.8 116.0 115.5 115.8 1343 129.3 139.3
50 139.9 150.2 145.0 1282 85.3 106.8 125.9 134.0 117.8
75 159.8 147.0 153.4 117.0 121.5 119.3 136.3 138.4 134.3
AxM 149.4 153.6 110.3 108.2
M 129.8 130.9 VXMxF
A 151.5 109.2 130.3
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M k2 v k4 1
MININT 6 dnFwavesiiuilgn (A) iFes1ie Tuaes lsan (v nagmsldijend (F) deanugs (wudiuas) vesaijsinery 12 Hou

flewndl (F) WUh (A)
P MXF
15-15-15 ¥alsegniu Rl AT F
y, y, AXxF y, y, AxF y, y,
(ATansuanls) oo liilaae Tehao T lede leiae 1iilaare
0 158.7 168.5 163.6 169.9 151.7 160.8 150.7 164.3 160.1
25 178.7 181.0 179.9 152.7 146.3 149.5 164.8 165.7 163.7
50 176.5 165.3 170.9 157.8 121.0 139.4 155.1 170.9 143.1
75 165.8 169.5 167.7 166.7 160.5 163.6 164.6 166.25 165.0
AxM 169.9 165.3 151.7 143.6
M 160.8 150.7 VXMxF
A 169.9 147.7 158.8
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r.:'l a A 49’ d' 49’ = 1+ = 1 9 1 a 1o d' A
MINANUINN 7 ’EWITJWWU’EN‘WHVI‘]JQﬂ (A) LGB’EJSTJL’E)lliJﬂﬂﬂi“]ﬂ ™M) Llﬁﬁﬂﬁiﬁﬂﬂlﬂﬂ (F) ABAITHNINNIINY (B UANAT) VDIAYAINDY 1 1ADU

F4

flewndl (F) WUh (A)
P MXF
15-15-15 ¥alsegniu Rl AT F
2 2 AxE 3 3 AXE 2 3
(ATansuanls) oo liilaae Tehao T lede leiae 1iilaare
0 10.0 42 7.1 15.2 1.5 83 7.7 12,6 2.8
25 11.8 93 10.5 165 6.3 11.4 10.9 14.1 7.8
50 15.3 45 9.9 4.7 9.0 6.8 8.4 9.9 6.8
75 8.5 12.2 10.3 11.0 6.3 8.7 9.5 9.8 9.3
AxM 11.4 75 11.8 5.8
M 11.6 6.7 VXMxF
A 9.5 8.8 9.1
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M k2 v Y 1
MININ 8 dnFwavesiiuilgn (A) 1Fes1ie Tuaes lsan (V) uazmsldijend (F) deanuniransaiy (wudmuas) vesajiinery 4 hou

F4

flewndl (F) WUh (A)
P MXF
15-15-15 ¥alsegniu Rl AT F
2 2 AxE 3 3 AXE 2 3
(ATansuanls) oo liilaae Tehao T lede leiae 1iilaare
0 73.1 61.3 67.2 474 39.2 433 552 60.3 50.2
25 70.1 62.1 66.1 34.0 44.0 39.0 5.5 52.0 53.0
50 64.8 62.6 63.7 37.4 242 30.8 473 51.1 434
75 70.5 493 59.9 38.9 343 36.6 48.3 54.7 41.8
AxM 69.6 58.8 394 354
M 545 47.1 VXMxF
A 64.2 37.4 50.8
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M k2 v Y 1
MR 9 dnFwavesiiuilgn (A) iFes1ie Tuaes lsan (V) uazmsldijend (F) deanuniransaiy wudmuas) vesajiinery 8 iou

F4

flewndl (F) WUh (A)
P MXF
15-15-15 ¥alsegniu Rl AT F
y, y, AXxF y, y, AxF y,
(ATansuanls) oo liilaae Tehao T lede leiae 1iilaare
0 163.3 107.3 1353 117.5 71.2 943 114.8 140.4 89.2
25 142.8 122.4 132.6 104.1 38.8 715 102.0 123.4 80.6
50 142.6 166.8 154.7 75.5 50.1 62.8 108.7 109.0 108.4
75 115.1 168.8 141.9 81.2 42.2 61.7 101.8 98.1 105.5
AxM 140.9 141.3 94.6 50.6
M 117.8 95.2 VXMxF
A 141.1 72.6 106.8
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M v v Y 1
MININT 10 dnSnavesiiuiiign (A) iFesiie lunes lsan (M) wazmsldijonil (F) denunransay (suduas) vesadiiieny 12 how

F4

flewndl (F) WUh (A)
> MxF
15-15-15 ¥alsegniu Rl AT F
y, y, AXxF y, y, AxF 5 2
(ATansuanls) oo liilaae Tehao T lede leiae 1iilaare
0 144.6 123.0 133.8 113.8 96.8 1053 119.5 129.2 109.9
25 141.8 124.8 1333 112.4 126.8 119.6 126.4 127.1 125.8
50 145.8 145.4 145.6 128.4 70.2 99.3 122.4 137.1 107.8
75 134.6 103.7 119.1 129.4 107.7 118.5 118.8 132.0 105.7
AxM 141.7 1242 121.0 100.3
M 131.4 1123 VXMxF
A 132.9 110.7 121.8
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M v v Y H
MaaNINd 11 dnswavesiiuiitgn (A) iosiie luned lsan (M) wazmsldijonil (F) devinadidu (asuduns) vesadifiong 1 hew

E4

flewndl (F) Wuh (A)
P MXF
15-15-15 ¥alsegniu Rl AT F
2 2 AxE 3 3 AXE 2 3
(ATansuanls) oo liilaae Tehao T lede leiae 1iilaare
0 2.7 2.9 2.8 2.5 23 2.4 2.6 2.6 2.6
25 2.8 2.6 2.7 2.6 2.5 2.6 2.6 2.7 2.6
50 2.8 2.9 2.9 2.5 23 2.4 2.6 2.6 2.6
75 2.7 2.5 2.6 2.8 2.3 2.5 2.6 2.7 2.4
AxM 2.7 2.7 2.6 2.4
M 2.7 2.6 VxMxF
A 2.8 2.5 2.6
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M v v Y H
MaaNINT 12 dnSnavesiiuiitgn (A) iesiie luned lsan (M) wazmsldijonil (F) devinadidu (asuduns) vesadifiong 4 how

E4

flewndl (F) Wuh (A)
P MXF
15-15-15 ¥alsegniu Rl AT F
2 2 AxE 3 3 AXE 2 3
(ATansuanls) oo liilaae Tehao T lede leiae 1iilaare
0 3.4 33 3.4 2.9 2.7 2.8 3.1 3.1 3.0
25 3.4 33 33 2.8 2.9 2.8 3.1 3.1 3.1
50 3.4 32 33 2.9 2.2 2.6 2.9 32 2.7
75 3.3 2.9 3.1 2.9 2.5 2.7 2.9 3.2 2.7
AxM 3.8 3.2 2.9 2.6
M 3.1 2.9 VXMxF
A 33 2.7 3.0
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M v v Y H
MIININT 13 dnSnavesiiuiiilgn (A) iesiie luned lsan (M) wazmsldijonil (F) devinadidu (suduns) vesajdifiong 8 how

E4

flewndl (F) Wuh (A)
P MXF
15-15-15 ¥alsegniu Rl AT F
2 2 AxE 3 3 AXE 2 3
(ATansuanls) oo liilaae Tehao T lede leiae 1iilaare
0 53 5.6 5.4 43 4.6 4.4 4.9 4.8 5.1
25 5.1 53 52 4.7 53 5.0 5.1 4.9 53
50 53 52 53 4.7 35 4.1 4.7 4.9 4.4
75 4.9 4.6 4.8 4.5 4.4 4.5 4.6 4.7 4.5
AxM 52 52 4.6 4.4
M 4.9 4.8 VxMxF
A 5.2 4.5 4.8
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M v v Y H
MINUINT 14 dnSwavesiiuiilgn (A) ies1iie lunes lsan (M) nazmsldijonil (F) devuadidu (sudiuns) vesaydiiieng 12 Aow

F4

flewndl (F) WUR (A)
P MXF
15-15-15 ¥alsegniu Rl AT F
2 2 AxE 3 3 AXE 2 3
(ATansuanls) oo liilaae Tehao T lede leiae 1iilaare
0 6.2 5.9 6.1 5.4 4.9 51 5.6 5.8 5.4
25 6.1 57 59 55 58 57 5.8 5.8 5.8
50 5.8 6.3 6.1 5.8 43 51 5.6 5.8 53
75 5.9 5.6 5.8 5.1 5.5 53 5.5 5.5 5.5
AxM 6.0 5.9 5.5 5.1
M 5.7 55 VXMxF
A 5.9 53 5.6
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v k2 [ k2 ' '
M5190207 15 dnFwavesiiuiitlgn (A) o513 lunes lsan (M) uazm3ldiuadl (F) desruiuns vesaydiiieny 12 iiou

F4

flewndl (F) Wuh (A)
P MXF
15-15-15 ¥alsegniu Rl AT F
y, y, AXxF y, y, AxF y, y,
(ATansuanls) oo liilaae Tehao T lede leiae 1iilaare
0 3.8 33 3.6 3.2 2.7 2.9 33 35 3
25 3.7 35 3.6 3.8 3.0 3.4 35 3.8 33
50 33 32 33 33 32 33 33 33 32
75 3.5 3.2 3.3 33 2.8 3.1 3.2 34 3.0
AxM 3.6 33 34 2.9
M 3.5 3.1 VxMxF
A 34 3.2 33

98



y a a g A § = [ = ' :’ o <] 1o
M51HI0A 16 dnSwavesiiuiilgn (A) os1de lunes lsan (V) nazmsldioail () deriiin 100 waavesais

F4

Hlewndl (F) Wuh (A)
P MXF
15-15-15 ¥alsegniu Rl AT F
y, y, AXxF y, y, AxF y, y,
(ATansuanls) oo liilaae Tehao T lede leiae 1iilaare
0 61.7 53.3 575 64.8 50.7 57.7 57.6 63.2 52.0
25 59.3 58.7 59.0 60.0 56.0 58.0 58.5 59.7 57.3
50 65.7 56.0 60.8 66.0 64.1 65.0 62.9 65.8 60.0
75 62.7 59.3 61.0 67.1 54.0 60.5 60.8 64.9 56.6
AxM 62.3 56.8 64.5 56.2
M 63.4 56.5 VXMxF
A 59.6 60.3 59.6
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M v v Y 1
MR 17 dnswavesiiuiilgn (A) ies13ie luaes lsan (v) nazmsldijonil (F) deswaneaiesluau (@esaeauuis 1 nfu) vosaiydin

A
91g 12 190U

4

fewndl (F) WUh (A)
9 MXF
15-15-15 ¥alszniu RGN F
z z AXE 7 7 AxE Z 7
Alansusels) leiae Tuleae lehiave T ldi¥e 13 Tlenae
0 3.6 0.7 2.2 32 0.6 1.9 2.0 34 0.7
25 2.6 14 2.0 2.7 0.5 1.6 1.8 2.7 0.9
50 3.2 0.9 2.1 3.0 0.7 1.9 1.9 3.1 0.8
75 3.2 0.5 1.8 3.6 0.7 2.2 1.9 34 0.6
AxM 3.2 0.9 3.1 0.6
M 3.2 0.7 VxMxF
A 2.0 1.9 1.9
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MAINHHINN 18 ﬂﬂ‘ﬁWﬁﬂl@ﬂWlm‘]JQﬂ A) wmnm%ﬂ@ﬂim M) uazmﬂﬁﬂmﬂu (F) 99 NUNUUUUUDINITATOUATDIITIN (L‘]J’f)'il‘ﬁfll@]) A

~ A
Nno91Y 12 10U

4

flewndl (F) WUh (A)
> MxF
15-15-15 ¥alszniu RGN F
y, y, AxF y y AxF y,
Alansusels) leiae Tuleae lehiave T ldi¥e 13 Tlenae
0 38.1 43 21.2 37.3 11.7 24.5 22.8 37.7 8.0
25 35.3 6.7 21.0 34.9 6.7 20.8 20.9 35.1 6.7
50 333 5.5 19.4 29.9 3.5 16.8 18.1 31.6 4.5
75 35.2 7.5 214 29.4 63.6 18.0 19.7 32.3 7.1
AxM 35.5 6.0 32.9 7.1
M 34.2 6.6 VXMxF
A 20.7 20.1 20.4
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