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EFFECTS OF WATER STRESS ON SOYBEAN YIELD

Chalermpone Sampet, Songchao Insomphun and Veerachai Sriwattanapongse

ABSTRACT : The experiment described was conducted at the Faculty of
Agriculture, Chiang Mai University, during January-April 1986, Three plant densities,
1050 cm, 20%50 cm and 30x50 cm of soybean (S.J.5) were investigated under
four irrigation regimes, at weekly, two-weekly and three-weekly intervals. The latter
treatment was divided into two practices at different stages of plant growth.

Seed yield responded well to irrigation, with a significant increase in
yield at the highest irrigation frequency. Differences in yields after three-weekly
interval treatments were not observed. Increasing seed vyields due to increasing
plant densities were only observed for the two most frequent irrigation treatments.
Yields of up to 2.6 t/ha were achieved from the most frequently irrigated systems
with the highest plant density. The more frequent the irrigation, the higher the
number of pods per plant and seed weight. The leaf water potential and soil

moisture content during the experiment were also recorded and are discussed in

this report.
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1. Leaf water potential of Soybean under different irrigation regimes.
Table b
/ =
Date Time Leaf water potential ( bar )
Wy W W, W,
i
8 = 1,65 < 2,40 - 2.43 - 2.50
30 Jan 10 - 8.35 -10.25 -10.40 -10.50
13 -10.22 -11.10 217,25 -11.50
8 = 1,285 - 1.20 s 1.27 = 3,27
6 Feb 10 - 7.02 . T3 ~ 7443 -10.90
13 -10.45 -10.60 -10.45 -12.50
8 = 165 - 2.90 - 3. 273 .68
13 Feb 1c -7.02 - 8.80 <917 - 8.7
13 -16.07 -10.45 -10.80 -10.45
B = - - -
20 Feb 10 -10.5 -10.40 -13.49 -10.51
13 NPT -12.01 <14.38 -12.14
8 - 5.20 - 6.65 - 8.43 - 752
27 Feb 10 - 9.28 -10.55 - 9.60 -11.65
13 -11.36 -11.50 -14.97 -13.435
8 =393 - 3.129 - 3.38 = 5.2¢
6 Mar 10 - 9.47 -10.99 -11.08 <1321
13 -13.19 -13.35% -13.46 -14.12
8 - 5.47 - 723 - 9.48 - 7.00
13 Mar 16 - 9.72 <11,26 -12.21 -10.75
13 -12.39 -14.26 -14.29 -13.01
B P - = -
27 Mar 9 -13.30 -15.39 -19.41 -17.75
13 -15.15 -16.16 -21.47 -1¢,8¢
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Table 2. Total dry matter and leaf area index (LAI) at blooming stage of soybean

(83.5) under different plant spacings and irrigation regimes

Irrigation Plant Spacing (cm)

regime 10%50 20%50 30%50

Dry matter (g/m®)

W, 231.6 160.5 124.9 172,32
W, 167.3 110.6 88.4 122.1P
W, 117.9 7.1 57.8 84.3¢
W, 120.2 81.0 63.7 88.3¢
Mean 159.32 107.3° 83.7° InteractionN>
LAI
W, 4.64 2.81 2.33 3.262
W, 3.13 1.95 1.65 2.24°
Ws 1.88 1.54 1.18 1.53¢
w* 1.99 1.43 1.02 148°
Mean 2.9 1.93b 1.54° IntcractionNS

Values with same letter are not significantly different at 5% level

NS = non-significant at P>0.05



95

v SH A E=4 1 P A | v oa P o
ATIHUNILNIINNIIEY W, wIe W, Tmmm;mem:sJ:ﬂQmﬂmnu
P ' o o ' a a o v ¥ A
nnnnnanianslmanmsTynulaneseuissly usmsasiennnly
A yr v | v ¥ ad P2 v ¥ P
goang IfsuNanTEnUBvNIINMIIN WA Ws usr W, wliilaoiasy 3
- ¢ v AdayL v I a4 o v ¥ v ¢
gUMM/A3I UaNITHISN INTUNANTENUTBIaRN IAun W, TUUuMI vk mN 4 2 dllav
LuauJayumaunummwmmwmimumﬂﬂmw (w, )
WeRarsamasinunlu lussinrsennenud 1nn3Ty S5mslinims g
1 1 A - = a 1
azmmmmwﬂmoaglmmum Tnsawizans Wy Ws use W, aulSauneunuen
v v A¥ A <& A P a ' a v A
7:ﬂmmwuﬂ1wmmmaaqm’lmwawﬂmt}}o (Pookpakdi 1979, 28917 : WIS
A Y I3 € a v o= 1 E v ¥ ada A
WMEMWUT 2529 AmzNBAIFANT uvmamesodsslmd) winslwiinueds w, Tei

| AasaA g oA v aX

‘1?’]’501_1545ﬂ?:ﬂU‘ﬂ?ﬂﬂ')’]ﬁJLﬂTUﬂuTAﬂFJﬂ'T]')ﬁE]'Uo"] ﬂUJNﬂTHWHﬂIU@h@%L‘D’uﬂ"u HNLIUTSHS
P ad s () € 14 v b
IJEEH 10x50 °Fu. Luaomnlumwmmu‘luwnﬁmﬁnlﬂmmﬂmmﬂﬂmm:ﬂia AIUU
- | v va aw ¥ 1 | e ¢ v a ' ! a a s v
ﬁ]diuﬂ'ﬁ]lﬁ]ﬂ‘lﬂ’ﬂﬂ?wﬂ'ﬁ Lumuaﬂmmﬂﬂm ﬂZﬂTJLmTﬂﬁNNﬂ‘ﬁ?ﬂﬂdlﬂﬂ]ﬂ?ﬂ‘ﬁﬂgﬂ']dﬂ".ﬂu
' 0L a a X 5 - = ]
ll.ﬂ:h_l Lm:ﬁﬂdwﬂLV]NﬂNﬁV\LWH‘HHLHﬂq@W?ﬂ\lN
< J [
HWANDA Llﬁ%ﬂﬁﬂﬂﬁﬂﬂﬂﬂﬂlﬁ)QWﬁNﬁW
a PSP ' P’ v @ 1 ¥ as as ¥
NﬂNﬂﬂLQﬂUY’ILﬂ%@W?I%W?TNW 3 lLﬁﬂdlﬂtﬂ%??ﬂ&ﬂ?ﬁﬂﬁﬂ??Wlu'] WRSTSHY
A ° 2 A ay o 1 v | A v o w v a
ﬂ‘aﬂuNﬁﬂﬂﬂNﬂNﬁ‘ﬂﬂ‘lﬂLLﬂﬂ(ﬂNﬂHSUNNHHﬁTQCU (p < 0.01) W, lmmwamjaq&? lu‘ﬁf‘.{;
- I a ' ! ™ ' a4 | Aaad
N Wi g W, lﬂNﬁHﬂ‘ﬂ\lmmﬂﬂNﬂu Lmﬂ‘ﬁN‘ﬁNﬂﬂﬂ?ﬂ??ﬁ@Jﬂ?ﬂJ?ﬁﬂu LRTNSN
NI AR TN RO ARSI 30 TE 91935019 1 ?:?J:ﬁﬂtﬁﬂﬂamﬂ"ﬁwﬂ”aﬂ
A 2 < [ a a o 0 w 1 A w oo o
TJWSWQ:SEU?U\I@‘IT}W’N W, Re W, ‘[MNﬂNﬁﬂLWZJ‘IIuLUHﬁ']ﬂUSUNNuEJﬂ‘.ﬂly LoJ@ﬂ PN
| v A X - A a | | o + |
MuWLLuH’IJ@JﬂuLW%JTuI"A"Bﬂ%iﬁ‘YI W3 LRSS W, rLMNﬂNﬂﬂ‘INLLﬂﬂ@'ﬂJﬂunmj.ﬂ‘.?:?i?ﬂﬂﬂﬂn‘]

v a i '3 ¥ ¥k ' v

M4 WONANYBY W 89 38w 2087-2597 NN/LBNUNT  MInauD By nUszEzsn
] ' ] 3

U Ws Ua2 W,  lynaua HANBYIENIN 718-793 NNALBNUAT LAY 1010—1140 NN./-
ENULAT s InY

deRsaina N""LUT’UE]JE] T NBUIBINANANGS 4 Tugns S lumaen 4

o | 2 ° 1 ' =l 1 @ I
%Liﬂ‘»{\lﬂ’]'l ﬁ]?%”l%?lﬂ'ﬂ@ﬂ"' WIUL J. nNno Nﬂ BRCTIUNTUD I 3J“iﬂ HAULANNIINU B8
A v oe oo L 1 | A ad 6 v ¥
HUEFINTY 1 13 “v‘l'ﬂ in JLJ?Sm?‘lVI’rﬂ LR u'do?l’“ﬂ'ﬂ&?%]ﬁﬂqﬂY‘nY\]ﬂﬂTﬂﬂﬁﬂ?‘I (¥u

E o 7 ¥ o a
U”'ﬂ" LD INRP JW.YIJM:J’WJM')')L‘W“ ;'EJZJIJ?‘.'WW\'SJ"B"A WADINTEUUNAINMITING



96

Table 3 Seed yields (t/ha) of soybean (SJ.5) under different plant spacings and

irrigation regimes

Tetigation Plant Spacing (cm) Mean
regime 10 x 50 20 x 50 30 x 50 (5.E)
W 2.60 5 39 2.09 2.34
W, 1.85 1.41 1521 1.52(40.244)"
W, 0.79 0.72 0.73 0.75
W, 1.14 1.06 1.01 1.07
Mean 1.59 1.38 1.28 Interaction
* % +* Kk
(S.E) (+0.218) (+0.124)

** gignificant at p < 0.01
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Table 4  Yield components of soybean (SI.5) under different plant spacings and

irrigation segimes

fialalion Plant Spacing (cm) Mean
Tegime 10 x 50 20 x 50 30 x 50 (s.E)
No. of pod/plt
W, 22 .1 34.7 43.9 53,6
W, 20.3 28.3 35.0 277 941 5655)
W, 10,3 18.6 . 17.4
W, 19.2 57 .4 34.6 27.0
Mean 17.96 27.2 34.2 Interaction™>
*
(S.E) (+1.376) "
No. of seeds/pod
W, 1.9 2 1 ) 2.07
W, 1.8 2.0 2.1 1.97(+0.052)
W, (B 1.8 1.9 1.83
W, 1.8 1.9 3.1 1.90
Mean 1.8 2.0 2.1 Interaction
* %
(S.E) (+40.037)
100 seeds wt. (g)
W, 14.9 15.4 TS 15.96
W, 13.2 (o 15.4 14.42(i0.115)’
W, 7.5 10.6 12.4 10.27
W, 9.0 44, 8 13.8 11.54
Mean 122 13.28 14.65 Interaction
(S.E) (+0.137)""

** and * significant at P < 0.05 and p < 0.01 respectively.

NS = non-significant p > 0.05
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TESTING SUNFLOWER HYBRIDS IN CHIANG MAI

Benjavan Rerkasem

ABSTRACT : Secveral sunflower hybrids from the U.S.A. and Australia were
evaluated under irrigation in the cool season following wetland rice on San Sai
soil (coarse-loamy, mixed, isohyperthermic, Typic Tropaqualf) in Chiang Mai over a
period of three years. Many of the hybrids, namely : Hysun 21, Hysun 31, Hysun 32,
Hysun 33, Asgrow 500, Asgrow 504, Asgrow 515, Asgrow 533, H7810, Paclle,
Pac252 and Pac296, showed potential yields ranging from 400 to 600 kg/rai. A
few of the lines were sown monthly from October 15 to January 15. Very little
difference was observed between crop sown from October to December in all lines.
Hysun 31 also gave good a yield when planted on January 15; however, Ilater
plantings tended to reduce the grain yields of Hysun 11, Hysun 21 and Hysun 32.
Seed analysis of a few lines grown in 1982/83 revealed oil contents of 41-48

percent. The oil-free meal contained 53 to 58 percent protein.
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Table 1. sunflower hvbrids tested at. Chiang Mai

Year Count.ry of origin
Australia¥ U.S.A.¥%
1982 Hvnsun 11 Hysun 21 -

Hvsun 31 Hysun 32

1983 Hysun 11 Hysun 21 Asgrow 500  Asgrow 504
Hvsun 22 Hysun 31 Asgrow 515 Asgrow 5H53
confec 11 H7810

1984 Hyvsun 11 Hysun 22 Asgrow 500 Asgrow 504
Hysun 31 Hysun 352 Asgrow 515 Asgrow 533

Hysun 33 H7 180
Unreplicated: Confec I1
Pac116 Pac:zb6 PacZt8
Pac2h2 Pac3bd4  Pac336
sunbird IT Kernel
#+ Pacific Seeds Co
#*  UpJohn
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Table 2. Seed vields of sunflower hvbrids at Chiang Mai in

three seasons t(experiment. 1, 2 and 3)

Year 1982/83 1983784 1984785
............ Seed yield (ke/rai)#........c.con...
Hysun 11 264.6 428.0 338.9
Hysun 21 486. 4 652.1 -
Hysun 22 - 472.7 228.5
HYsun 31 465. 3 574.9 401.5
Hysun 32 418.5 594.0 a42.1
Hysun 33 - - 433.6
Asgrow 500 - 566.7 358.2
Asgrow 504 - 574.7 424.4
Asgrow 515 - 575.8 417 T
Asgrow 533 - 452.6 318.6
H7810 - 645, 4 395.9
Confeclltc) - 337.86 225.2
Pacl1t - - S590. 3 D)
Paci356 - ~ SEG.3
SunbirdIltc) - - 297.9
Paczey - - 438.5 1)
Paces52 - - JU5.6¢1)
Pacz54 - - sT0.201)
Kerneltc) - - 2Ach B
Pac336 - - 256.2
Significant. p<. ool p<.uul p<.ul
difference between lines
LSD(p<. 05 85 v2 Gts

¥+ Each number mean of at least 4 reps except. t1) where there was
one replicate onlv; 1982/83 vields were means of four planting
dates.

tc' confectionary type, others were oilseed type
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Table 3. Effects of planting date on seed yield and yield

component.s of four sunflower hybrids (experiment. 1).

Hybrid Plant.ing date
15 Oct. 15 Nov. 15 Dec. mean* 15 Jan.¥

(a) Seed yield (kg/rai)#*

Hysun 11 384 365 458 402 267
Hysun 21 661 486 529 559 288
Hysun 31 390 465 413 422 468
Hysun 32 503 418 421 447 380
Mean 484 434 455 458 351

LSD(p<.05) between cultivar means 85
Significant difference: cultivar p<.05; planting date NS (p<.05)
cultivar X date NS (p<.05)

(b) Head diameter (cm)

Hysun 11 175 17.2 18.7 17.8
Hysun 21 19.2 18.2 19.1 18.9
Hysun 31 16.3 20.5 19.7 18.8
Hysun 32 20.1 18.3 18.6 1S8.0

Significant. difference: cultivar NS, planting date NS
date X cultivar NS (p<.05)

(c) 100 seeds weight (g)

Hysun 11 6.5 7.6 7.6 5.2
Hysun 21 Tail TO 8.6 5.5
Hysun 31 (P 4.7 4.8 4.7
Hysun 32 5.8 5.7 4.8 5.2

LSD(p<.05) between cultivar means 1.0
Significant difference: cultivar p<.05; planting date NS (p<.05)
date X cultivar NS (p<.05)
% Data from Jan 15 planting excluded from statistical analysis
mean of October, November and December plantings.
#* sundried seed at 7 - 8 % moisture
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Table 4. Yield components and days to maturity of +the hybrids

planted in 1984/85 and 18985/86

Head diameter (cm) 100 seed wt (g) Days to maturity

1984/85 19B5/86 1984/85 19857686 19B84/85 1985/86

Hysun 11 14.5 16.2 4.9 5.9 81 83
Hysun 21K 15.8 na 4.3 na 54 na
Hysun 22 15.8 15.3 4.3 5.4 a8 35
Hysun 31 17.8 15.8 3.8 4.7 96 Q7
Hysun 32 16.5 16.8 8.7 5.5 97 94
Hysun 33 17.4 na 4.7 na 93 na
Asgrow 500 16.5 16.6 3.8 5.1 97 ag
Asgrow 504 16.3 16.6 4.2 6.6 96 98
Asgrow 515 1647 16,7 4.5 5.6 98 98
Asgrow 533 15.6 16.2 3.9 5.3 98 ag
H7810 17.3 1.7 5 3.7 5.0 97 98
Confecll(c) 13.9 157 5 5.4 7.4 89 86
Pac116 18.2 na 6.1 na 89 na
Pac356 16.2 na 5.0 na a7 na
Sunbirdilcc) 15.9 na 4.9 na 89 na
Pac269 16.83 na 4.6 na 89 na
Pac252 16.4 na 5.8 na a5 na
Pac354 16.5 na 3.6 na 97 na
Kernel(c) 14.9 na 57 na 81 na
Psc336 14.5 na 3.6 na 100 na
Significant p<.05 p<.01 p<.05 p<.001

difference

LSD(p<.05) 2.1 2.0 1.4 L2
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Table 5. Effects of planting date on rate of development of four

sunf lower hybrids (experiment 1)

Hybrid Planting date
15 Oct.. 15 Nov. 15 Dec. 15 Jan.

ta) Days to flowering

Hysun 11 51 55 59 57
Hysun 21 56 59 61 57
Hysun 21 59 68 72 64
Hysun 32 59 G4 70 64

tb) Days to maturity

Hysun 11 85 90 102 95
Hysun 21 100 90 93 95
Hysun 31 1Q0 107 111 102
Hysun 32 100 107 111 102

Table 6. Seed analysis#¥ of three sunflower hybrids sown November

1982

Component, Hybrid

(percent,) Hysun 11 Hysun 21 Hysun 32
Hulled Whole Hulled Whole Hulled Whole

Kernels - 76.01 - 76.01 - 80.55

Moisture 5.04 7.04 4.76 6.62 5.06 6. 12

0il 5273 41.72 50.85 40.35 57.32 48.09

Protein (%) 53.34 17.32 57.32 19.96 57.62 17.88

Ash(¥) 9.92 3.40 9.23 3.39 10.81 3.39

Crude fiber (#) 3.43 11.00 4.30 10.42 4.30 10.03

¥ 0il and moisture free

Analyses carried out by Industrial Enterprises Co. Ltd.,

August, 1983.




(il

Table 7. Maturity groups of November sown sunflower at

Chiang Mai.

Group Hybrid lines

Main season Hysun 21, Hysyn 21R, Hysun 22, Hysun 31, Hysun 32,
Hysun 33, Asgrow 500, Asgrow 504, Asgrow 515,
Asgrow 533, H7180, Sunbird II, Pac 269, Pac 252,
Pac 354, Pac 336, Confec II

Early Pac 116, Kernel, Hysun 11

-

Rate of development

Stage* Number of days from sowing

Main season group Early group
VE (5 days to germinate) 9 9
V4 15 15
V6 19 19
R1 (20 - 24 leaves) 40 30
R2 50 44
R3 55 46
R4 58 48 - 50
(Plant height at R4: 156 - 180 114 - 153 cm)
RS 63 51
R6 80 62
R9 95 - 100 82 - 89

* (Schneiter and Miller 1981)
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A STUDY OF LAND CHARACTERISTICS APPLICABLE TO
THE DEVELOPMENT OF A LAND CLASSIFICATION SYSTEM
IN RELATION TO CROPPING PATTERNS

1 1 2
Jitti Pinthong Dusit Manajuti and Prayad Pandee

ABSTRACT : The main objective of this research program is to investigate the
importance of land attributes (land characteristics and land qualities) of the inten-
sive lowland rice — based cropping systems in Northern Thailand.

This research study was initiated at the beginning of 1984, A total of
27 sites in 7 provinces in the north were studied. The field data collected was
related to topography and thoss socio - economical aspzcts which help farmeas se-
lect which second and third crops to grow afler rice,

Soils were sampled at all sites and analysed in the laboratory. The major
land attributes investigated were landform, so’l drainage, surfacz soil texture, soil

reaction, cation exchange capacity, parcentage of base saturation, and fertility status.

1 MASTUEHAEATUATEUINEAIEAT ABHNEATMEAT B IneanToslul

Department of Soil Science and Conservation. Faculty of Agriculture. Chiang Mai University,
2 MAITINNAIENT AMLAINNAIEAS VW1 INs uTes Ly

Departm‘ént of Geography. Faculty of Social Science. Chiang Mai University.
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These parameters were used for land groupings by “cluster’ analysis. Eight Iland
groups showed a high correlation with similarity indices of more than 0.82. With
regard to the crobping systems, nineteen sites were used for double cropping sys-
tems and eight sites for triple cropping systems, showing a high correlation with the
availability of irrigation water supply. However, 13 cropping patterns also showed
a strong relationship to certain land attributes. It is therefore considered vital for
further research to test all land attributes in order to be able to classify land

meaningfully in relation to cropping patterns.
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19 Ban Don, San Sai, Chiang Mai 4 K
20 Ban Buak Krok, Saraphi, Chiang Mai 5 3
21 Ban Kard, San Pa Tong, Chiang Mai 5 3
22 Ban Kuang Pao, Chom Tong, Chiang Mai 8 3
23 Ban Ton Hean, San Pa Tong, Chiang Mai 6 3
24 Ban Tung Luang, Ban Hong, Lamphun 6 3
25 Ban Pa Tan, Pa Sang, Lamphun 4 3
26 MCP, Muang, Chiang Mai 7 4
27 MCP, Muang, Chiang Mai 8 4
Total 27 23 8 150 86
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Table 3 Number of land groups and the distribution of land characteristics
land qualities in each land group.
LAND GROUP SITE |LAND FORM | DRAINAGE | SURFACE | TEXTURE| CEC |%BS [FERTILITY
pH
1 LT 1 MA M |G M
: : 2 LT 1 MA M |G M
| 20 LT MW MA co M |G M
| 6 LT MW N P M |c M
II 18 LT I St.A M | G ML
MT MW MA M M |G M
1| 22 MT MW MA co M | G
‘ 17 MT MW MA co L |G
‘ 10 MT M S1.A F M| G
- 26 MT I S1.A co MM ML
27 MT I St.A Mo M ML
i 5 | LT 1 N L |G ML
v 9 LT I S1.A L |G ML
4 LT P S1.A co L |G ML
24 LT MW S1.A M L |6 M
' i 23 | FP P | MaLK M M |G ML
16 FF P N M L |G ML
- 21 LT P MA co L | M M
19 LT MW MA co L | M ML
; 11 FP P VSt.A F M |G
: 12 PP P St.A F M| M M
f VIIL 7 FP MA F M |G
15 FP P ‘VSt.A F M |G
! 2 FP VSt.A M M |G M
F IX 14 FP MW VSt.A M M| M
.: = 13 AF I VSt.A M | M |G
| 25 AF MW | MALK M | m|cl
‘Landform.; LT = Low Terrace, MT = Middle Terrace, FP = Flood Plain,
AF = Alluvial Fan
Drainage; I = Somewhat Imperfect, MW = Mod Well, P = Poorly
Surface pH; MA = Mod Acid, N = Neutral, S1.A = Slightly Acid, St.A =

Texture;
CEC;
% BS;

Fertility;

Strong Acid, VSt.A =

M

M
G
M

I

Medium,
Medium,
Good, M
Medium,

F = Fine, CO = Coarse
L = Low

= Medium

ML = Mod. Low

Very Strong Acid, MALK =

Mod. Alkalai

and
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NITROGEN FERTILIZATION FOR RICE IN SANSAI PADDY SOIL

Suchart Jiraporncharoen

Abstract : A study conducted to find a suitable source and method of supplying ferti-
lizer nitrogen to rice was established in the experimental field of the Multiple Cropping
Center, Chiang Mai University, during the 1984 rainy season. Two sources of
fertilizer nitrogen, ammonium sulfate and urea, were compared and applied to the
soil by 3 different methods : basal incorporation, split application and a mudball
technique at the rate of 60 kg N/ha. Rice variety R.D. 7 was used as the test
crop and was transplanied at spacings of 25 xZ5 cm.

The results obtained indicated the importance of fertilizer nitrogen appli-
cation in increasing total dry matter production and grain yield over control (no—;\T).
While there were no significant differences in rice vield between the different
methods of ammonium sulfate application, those for urea did affect grain yield.

Rice vield was significantly increased when urea was applied in the form of
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Department of Scil Science and Conservation,
Faculty of Agriculture, Chiangmai University.
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mudball.  Data from chemical analysis of the soil-plant system also demonstrated
the important role of fertilizer nitrogen in rice production. In this soil scries, the
use of ammonium sulfate was superior to urea, except when it was applied in the
form of mudball. The influence of the method of fertilizer nitrogen  application
on plant uptake was reflected in the variations of 45-61% and 30-56% of total-N
applied in the ammonium sulfate and urea series respectively. Most of the fertilizer
nitrogen taken up by the rice plant was accumulated in the above ground portion,
a large amount being used for grain production. A considerable portion of the
fertilizer nitrogen, ranging from 8-40% of the total-N applied, still remained in
the soil. - The accumulated amount was observed to be the largest in split
application followed by mudball and basal incorporation treatments. Expe-
rimental results also suggested for this soil series that urea should not be applied
by basal incorporation due to large losses (62 % of total-N added) and low con-
sumption by the rice plant (30% of total-N added). However, the application of
both sources of fertilizer nitrogen as mudball seems to be a promising technique
in tems of minimizing Losses while, at the sametime, maximizing nitrogen recovery

in the soil-plant system at a satisfactory level as well as yield.
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Table 1 Some physicochemical properties of sansai paddy soil (Mu]tiplc Cropping

Center, Chiangmai University)

pH (H,0, 1:1) 5.9 (pH meter)

Total-N 0.06% (Micro Kjeldahl method)
Organic matter 1.0% (Walkley—Black method)
Extractable—P 6.1 ppm. (Bray 1)

Extractable—K 44 ppm. (Cobaltinitrite method)

CEC 4.8 me/100 g soil (1 N NH,OAc pH 7.0 extraction)
Sand 54.56%

Silt 27.00% (Hydrometer method)

Clay 18.44% .

Textural class Sandy loam

Soil classification  Typic Tropaqualf (USDA 1975 System)

Low humic grey soil (International system)
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SOIL TILTH AND SOIL WATER CONSERVATION
AFFECTED BY SOIL SURFACE MANAGEMENTS
FOR CROPPING SYSTEM UNDER RAINFED CONDITION.

Mattiga Panomtaranichagul.

ABSTRACT @ The project was set up under rainfed condition in Amphoe Chiang
Dao, Chiangmai Province in order to evaluate soil tilth, soil water storage and
crop yields affected by different treatments of tillage and mulching. The cxperi-
ment was in 3 > 2 factorial in Randomized Complete Block Design with 3 repli-
cations. The cropping system was wheat, peanut and wheat which had been grown
during Oct 1985-Jan 1986, June—Aug 1986 and Oct 1986-Jan 1987 respectively.
Soil physical properties were determined as the indices of soil tilth after growing
cash crop and soil water storage had been determined at 4 stages of wheat growth.
Crop yields were also determined after cach crop harvesting. The results for the
first year experiment indicated that good soil tilth could be deteriorated by either
hoetillage or disk—plow tillage and mulching could conserve more soil water storage
than no—mulching practice. Wheat yields gained by disk—plow tillage and no-tillage
were higher than by hoe-tillage treatment. The second—year—resuits for peanut and
wheat were similarl. The obtained data showed that disk—plow tillagz could improve

top soil structure causing lower value of Bulk Density and higher values of Aerated
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Department of Soil Science and Conservation, Faculty of Agriculture, Chiang Mai University
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Porosity, Stable Aggregate and Infiltration Rate of top soil layer (0-15 cm) by
it tended to induce slightly denser lower subsoil layer (30-45 cm) compared with
either hos—tillage or no tillage treatment. Disk-plow tended to cause smaller amount
of top soil water storage during ripening stage of wheat and also caused higher yields
of both crops compared with the other tillage treatments. Mulching could protect good
soil structure from rain drop impaction, prevent destruction of stable aggregate,
conserve greater amount of soil water for every stage of wheat growth and caused

higher yields of both crops compared witii no-mulching.
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b
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b 3
T 1.12° i6.2° 42.2° 43.2°
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1 4 :
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A b = b b
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irowing wheatp 1696=1987
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0 b b b
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ab,c- Means with different Superscripls differ at least at 5% level
To = No-tillage Mg = No-mulching
T = Tillage by hoe with hand M; = Mulching
T, = Tillage by disk-plow
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Table 2 The average soil water storage within the goil profile during

different stages of wheat growth in October 1985-January 1986

and October 1986-January 1987 as influenced by different soil

gurface managements under rainfed condition.

Stages of wheat growth

Average soil water storage (mm.)

within each

soil depth (cme)

Wheat growth 1605-1986 | Wheat growth 1986-1987
Flowerine Stage 0-15 15-30 0-90 0-15 15-30 0-90
b b
B 58.2° 64.4° 360.0 37.3  51.4 302.5
T, 64.0% 69.0% 1366.4 35.8 51.4  300.1
T, 59.7° 66.2° 361.3 33.3 5241  298.1
l\’.o 60.1 65,3 360,2 32.6b 48.9b 291.8b
¥, 61.1 67.8 364.9 38.3% 54.5% 1308.6%
Yield Formation Stasze
T 41.3 51¢1  291.7 33.2 44.0 268.0
T1 45.3 544 300.7 33.43 42 .6 263.6
T, 45.1 53.2 296.8 32.4  43.3  267.5
K, 41.8 50.0° 283.6° 31.9° 41.9° 258.0°
¥, 46.0 56.2% 309.2% oAE 4T 2TRTY
Ripening Stage
T, 33.5 42.8  260.4° 48.3% 49.6  307.9
i, 35.8 47.2 273.9% 46,62 55,2 327.9
T, 33.5 44.8 266.1%° 41.9° 49.9 294.9
I, 33.3 43.6  262.4° 43.6° 48.6° 293.5°
M, 35.2 46.2 271.2% 47.7% 54.5% 327.0%

Different letter (a,b or c) means that the average values are

gignificantly different at least 5 & level.

T = No-tillage

C
’I‘1 =

T2 =

Tillage by hoe with hand M

Mo

f

Tillage DdY disk-plow

No-mlching
Mulching
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Figure 2  Soil water storage distribution along the soil profile affectzd by
different soil surface managements at each stage of wheat growth

during the first-year-experiment.
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Table 3 The averase values of wheat yielés (1985-1986); peanut yields
(1986) and wheat yields (1986-1977) as influenced by different

goil surface managements under rainfed condition

Crops and different Average weight of each crop yields

goil surface treatments (gm/mz)

Grain or seed Vegetative Total Plant

Wheat yields (growing

from Octe. 1985. to0 Jane

1%86.)
0 51.812 100.63% 152.44%

o, 35.83° 55,897 95,72°
T, 54.95% 76.442 131.39%
Mo 53,562 80462 134.18
M, 41517 77.34 118.85

Peanut ylelds (growing

from June to Aug. 1936)
s 118.37 107..50° 263.11
T, 100.62 92.27° 225,21
T, 130.51 130.05% 306 .69
My 107.14 92.84° 236.31°
M, 125.85 12T 04> 293.70%

Wheat yields (growving

from Oct.1986 to Jan.1987)
T, 68.92° 69.38° 135.31°
% 88.81° 81.57° 170.38°
T, 95.262 110,312 205.572
¥y 75.50° 76 .98° 152.49°
N 93,162 97.192 190.35%

vifferent letter (a,b or c) means that the average values of
crop yields are significantly different at least 5 & level.

T, = No-tiilage ¥, = No-mulching
m1 = Tillege by hoe with hand m1 = Mulching
T = Tillaze by disk-plow
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