A A o ~ o =t ' =
YOLI9IINETHNUE Nﬂﬂﬁﬁﬂ‘ﬂ‘lﬁ)ﬁﬂmﬂﬂ gaﬁmuﬁzﬂumﬂaﬂammzﬂmﬂ1W‘ua~1
o & = o 1 =
FrfaduuyadunitazAuiqeasiiie
::'[ o | o o 9f
Yo WIBHNTHY QDAL

o ey o, = A o
NN THRIVUNA (neaseaad) aamynlgiaad

aaizAssuAsReL I NeilwiE
Awmaaiend as. 300 Afgpsae dswnssums
dwmaasiesd arunia  woundifs  nIums
19138 WL fufuaeds  asTums

o o ’
819138 A7. K URUT FITTAUTIAT NTIUMT

UnAneo

dmsinnansznuvestondl a51q vazdudenandaunsqumwiinsind vy
A 2 wisdhediufie wuAuftgeazie (Reddish Brown Lateritic Soils) ot @aiiinaassdals
o =] - = 3 r =, 5 Add :, ar L] [ Y
sarSyfimfiosmunazdis . Gl dhlumilsilifuealuhar daeglungudy slope
4 o o =Y . o .
complex igusniiannnIndulud (Gneiss) unzudad (Schist) fanuilunsathunas pH
1 < = A oo L 3 °
iy 5.48 1SeBuniEiag 2.62 % unsiinmgaanyseieglunariroudivdahunan
» ] H ]
SUsmaendetafiadaldvesiudulonsaumds 35 ppm USwamandoounaialéde
Tameaioy uaafoy uaznunilifsunie 256 ppm, 4.80 18z 1.03 me/100g adIdN nIdive
v T
AU (Typic Tropaqualfs) Tuids a. &1 8. yuma 8. Fuesw dhduiiduiinnmaiuazdin
» ¥ T
Sihreudhalng ieauitluausutuAumiion Gty day loam) dluAunsada pH mas 4.75 1
- = o < CL o & o o A
Wnuduniding 2.73 % uazfinawgauauysdeglunndineudisd TlSmaeadedah
at 9 - =y - a{ aQr &~ = “ o4 eq d‘.

afaldman 5.9 ppm Vsnuandesuiiada’ld fe Tnunmion uradioy unzuuniibounng

113 ppm, 3.21 1A 0.98 me/100g AWTIAL
AINARRIEINA I MABUNGATMOY 2539 Dufoumiey 2540 lRenlumums

9

nARDILILY Split- split plot design 3194 3 41 nsswiBilszneudae sasaldialalud 4

ar ' T . o o 1
sedu 14un 0, 35, 70 uae 140 nn./13 i main plot d1aufiad 4 creiug 18uA Morex, Caruso,



Beka 1192 BRB 9 111 subplot anasvufimafanuilomaly 3 d1dy Tdus lifanu nsdanu
&0 0.25% KILPO, + 0.50 % KNO, + gamg (\isinauududu 0.10, 0.10, 0075, 0.04 1z 0.02%
494 ZnSO, 7TH,0, Borax, Fe-EDTA, CuSO,.SH,0 #az Na,MoO,.2H,0 awidl) sazdanudn
0.25% KH,PO, + 0.25% KNO, + 0.25% NaNO, + gat1q 111 sub-subplot using sub-subplot 3
wn 2x2 was ImseSuntaddiausuge uasldis NPK insa 15-15-15 dasi 25 anuls
wdndmniiodeon 20 Su Hnrssedae 21-0-0 $a31 10 an/13 Amumsilgnidmbasuom
20 a3 szezsEvieanT1e 20 s Snsdarudlemelufu@ui 20, 30 uaz 40 Fundan
drurdiadeon uagszezoons wonmnTudelimafiudiedeau 2 sefy fe 0-15 e, uos
1530 Ty, AouMINAReY ssesdimndiadiiies uayndsmananes dmivdedify iy
detheduidiony 30 3u Tuft 2 uoe 3 Sunnseaszuzdiniiadaeies s uoznandnos
dhmndad |

namsnaaselsing mslaTalaluidns 70 an./ A3 1BkaATiqe HenwnseRuAY
Fhnlsslemivemoaneia TnunmadFoy unadoy vazuunilFony aooasudinsd neuas
uae Tuseundafsswannrmniufivveamsmilauazminlad s gunsaRIHaHAAYBIdT
Wi 4 mﬂﬁuﬁ'ﬁ'ﬂqﬂuuﬁuﬁqaﬁmﬁq"lﬁ’nfi Morex, Caruso, Beka 4#ta¢ BRB 9 910 188,
206, 228 uaz 195 1ifu 347, 251, 453 uag 359 nn./13 ﬁm‘s”n“lmgﬂﬁuwmnﬁm1n 113, 128,75
uas 186 G 139, 149, 123 uag 218 An./15 muddy mﬂdiﬂiﬂ‘lnﬁﬁqaﬁe 140 nn./13 udn
9zl annandnesidiiedAgniana uameszananuiiuilsz Tenivemoadedaas uen
nnfudaiidineiuTasmudeden o vosdndiadgety uazerndwwadnrSue
Tlsavdmviulusde /

dmsunsaaiuflemeludie 0.25% KH,PO, + 0.50 % KNO, + 251 uaz 0.25%
KHLPO, + 0.25% KNO, + 0.25% NaNO, wioudeqasa inlinandnmasludiiuld i lalusd
70 ﬂﬂ./”léuuﬁuﬁqaﬂsnﬁmﬁnmﬂ 352 iy 427 uaz 418 nn/13 AsReny 0.50 % KNO, wiex
AT aunsoiunanaaddadlseana 20 % MsAANY 0.25% KNO, + 0.25% NaNO,
sdaoyany Maandait iuandei Jomhdunafe S1afladmenus Beka aiwldns
quaﬁmuwanuuﬁuﬁqmmﬁq aunsnlinanagets 534 nn/1f sesunfie Morex, Caruso
uaz BRB 9 iwanda 389, 379 uaz 414 nn./13 Tunsdlvesgadumiu Miumsiaviuilennly
Fearesinduiindran aunsa lnandanivesdnndiadpmoiiudunn 157 d 276
waz 283 nn/13 8o lsAAWL] Morex i iwanaaluseaufinelasenda 366-422 nnsls

1 or o A ar ar d' ar -
uAideasiSie whuvuganilyw msmnasglusey arsmszau Tuseudiadaldvesiu



af

§ ER = ' t a e
135 0.20 ppmluvaEfisiug Caruso Hanusouuenslin uaziug Beka Twandadluanm
WIRADNYBIYRARUNIY |
8_ o 2 A4 o o o a1 ) )
foddlunmananesnidinne Mfufitin1sianudas 0.25% KH,PO, + 0.25% KNO, -
+0.25% NaNO, o205 asnaatSna Tsduluadednufedivnemedug 1id
v o o A Vo ¥ dar v 8 b oA w g = Py | oA
pdd TelTusgiuaaminadonfilidemenufiuy WudoWus Beka Mignuudufigeasdis
] = A ar =) =t
wesiFud IilsAuanasen 12.14 iy 10.80 luvaseiiug Morex finlofidiud TusAuanasnn
@ 15.59 iy 10.73 Wedlgnuugeadumiu dmiumonufouTaumniz Caruso limunzerf
winnlgn maehiinediiudlilsiuluwaaengeds 18.00 uazlhineumuesdediiy
a w w  d 4 ] = o 1 Y P = =
naase dmiuwug BrB o seudhelineuaususuivaiu uddumeiugiinniydule
gt A &
Taalunansiui
= F A G w o a 3 3 o
msanade Freldannsadmualiuasnududuivnnzauvessgemis
3 . ) T v
iefioduidadaeWug Morex, Beka ung BRB 9 fitmingau iufie 1ui 2 uaz 3 1iuainsen
k4 N
seozdmndaddaioniffinusmomsudn 504 4az9a519 TAUA N, P, K, Ca, Mg , Mn,
Fe, Zn, Cu U0% B 053N 3.54.3, 0.250.30, 3.4-5.0, 0.5-0.9, 0.2-0.3 %, 40-130, 130-170, 30-
50, 9-15 uag 7-12ppm Iulusedi 3.5-4.5, 0.25-0.35, 2.5-4.0, 0.5-1.2, 0.2-0.3 %, 40-100, 130-200,
35-50, 9-15 y@g 7-12 ppm wazlumdandsil < 1.92, 0.27-0.40, 0.8-1.0, 0.07-0.09, 0.11-0.13 %,
23- 25, 38-60, 30-50, 6-0 B 1.2-1.5 ppm AWEAY



1]

Thesis Title Effects of Chemical Fertilizers, Trace Elements and Lime on Yield

and Quality of Barley Grown on Phan Soil Series and Samoeng

Highland Soils

Author Mr, Sittichai Lordkaew

M. S. - Agriculture (Soil Science)

Examining Committee :
Asst, Prof, Dr, Niwat Hirunburana Chairman
Asst, Prof, Dr. Manas  Sanmaneechai Member
Lecturer Phrek Gypmantasiri Member
Lecturer Dr. Chuntana Suwanthada Member

Abstract

A field study on effects of chemical fertilizers, trace elements and lime on yield and quality
of barley grown on Phan soil series and Samoeng highland soils was conducted in two locations of
Northern Thailand. They are belonging to Reddish Brown Lateritic soils at Samoeng Upland Rice
and Temperate Cereals Statioﬂ, Chiang Mai province and Phan soil series (Typic Tropaqualfs) in
Khuntan district, Chiang Rai province. Samoeng soil are derived from Gneiss and lSchist on
highlands. They are very deep well drained , fine clayey soils with average pH of 5.48 and 2.62%
organic matter. The fertility levels are low to moderate with the extractable P, K, Ca and Mg at 3.5,
256 ppm and 4.80, 1.03 me/100g respectively. Phan soils are Low Humic Grey of paddy areas
occurring on the semi-recent terrace. They are silty clay loam, poorly drained with average pH of
4,75 and 2.73% organic matter. The fertility level is moderately low in extractable P, K, Ca and Mg
at 3.21, 113 ppm and 3.21, 0.98 me/100g.

The experiment was operated during November, 1996 until April, 1997 under the design of

Split-split plot with three replications. Four levels of dolomite applications at the rate of 0, 35, 75



and 140 kg/rai were main plot , where as four barley cultivars of Morex, Caruso, Beka and BRB 9.
assiged as subplots. One treatment without foliar application and two treatments with 0.25%
KI,PO, + 0.50 % KNO, + trace (0.10, 0.10, 0.075, 0.04 and 0.02% of ZnSO,.7H,0, Borax, Fe- -
EDTA, CuSO,5H,0 and Na,MoQ,.2H,0 respectively) and 0.25% KH,PO, + 0.25% KNO, +
0.25% NaNO, + trace in 2x2 m’ each, were sub-subplots.

Fertilizer of 15-15-15 grade and top dress ammonium sulfate were applied on the cultivated
land at the rate of 25 and 10 kg/rai before barley seeds were planted and at 20 days after seed
emergence. Foliar applications were managed at 20, 30, 40 and 55 after plant emerging. Soils were
drilted for composited samples at the depth of 0-15 and 15-30 cm. before land preparation, booting
stage and after harvesting period. Plant samples were collected in the whole plants at 30 days of
emergence, 2 " and 3° leaves from tops of booting stage, flag leaves and sced yields.

There were good responses of the dolomite applications in both experimental areas and 7¢
ke/rai was in valuable recommendation. This rate of dolomite application was effective in
increasing availability of P, K, Ca, Mg, Zn, Cu, B and decreasing toxicity of Mn and Fe to barley.
On Samoeng soils, the average yields of Morex, Caruso, Beka and BRB 9 were increased from 138,
206, 228 and 195 to 347, 251, 453 and 359 kg/rai while yields were climbed up from 113, 128, 75
and 186 kg/rai to 139, 149, 123 and 218 kg/rai in Phan soils. Moreover, applied 140 kg/rai of
dolomite was in awareness because the tendency of decreasing in phosphorus availability and the '
possibility of protein increase in barley seeds due to higher nitrogen confent in plant tissues. The
statistically significant decrease in barley yield caused by that much dolomite was not recorded in
this experiment.

Foliar applications of 0.25% KH,PO, + 0.50 % KNO, + trace and 0.25% KILPO, + 0.25%
KNO, + 0.25% NaNO, + trace could produce mare average yields of barley especially in 70 kg/rai
of applied dolomite. In Samoeng soils, average yields were increase from 352 to 427 and 418
kg/rai while Phan soils produced 276 and 283 kg/rai up from 157 kg/rai of non application.

It was clear that under proper fertilization, management and low temperature environment
of Samoeng areas, Beka could obtain seed yield up high to 534 kg/rai. Morex, Caruso and BRB 9
© pave 389, 379 and 414 kg/rai respectively. Anyhow Morex showed much better performance than
others in low land Phan soils. It could produce yields between 366 - 422 kg/rai under proper liming



with good plant nutrients especially boron. The levels of 0.20 ppm hot-water soil extraction was
suggested and plant analysis was not applicable and more complexity.

The most significant result of this study was capability of 0.25% KH,PO, + 0.25% KNO,
+ 0.25% NaNO, to decrease the content of protein in barley seeds in certain cultivars under their
required environmental condition. Percent protein of Beka grown on Samoeng soil declined from
12.14 to 10.80 whereas Morex on Phan soils went down.from 15.59 to- 10.73. Caruso was not
recommended in this country because of susceptible to plant diseases and high content of protein
up to 18.00%. BRB 9 was not significantly responsed to the applicatidn but it can grow with
moderate yields in large variation areas.

Finally, this study could present a guideline information for the prosper concentrations of
nutrients in various tissues of Morex, Beka and BRB 9 . The 2 ™ and 3 ™ leaves from top of booting
stage should have N, P, K, Ca, Mg, Mn, Fe, Zn, Cu and B at 3.5-4.3, 0.25-0.30, 3.4-5.0, 0.5-0.9,
0.2-0.3 %, 40-130, 130-170, 30-50, 9-15 and 7-12 ppm. The flag leaves contained 3.5-4.5, 0.25-
0.35, 2.5-4.0, 0.5-1.2, 0.2-0.3 % ,40-100, 130-200, 35-50, 9-15 and 7-12 ppm while the nutrients in
seeds indicated the amount of < 192, 0.27-0.40, 0.8-1.0, 0.07-0.09, 0.11-0.13 %, 23-25, 38-60, 30-

50, 6-9 and 1.2-1.5 ppm respectively.



