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ABSTRACT
Title : The Response of Mulberry to Amounts of Nitrogen and Water
By : Somchai Thammasitdh
Degree : Master of Science (Agronomy)

Major Field : Agronomy
Chairman, Thesis Advisory Board :

(Somchai Ongprasert)

Sericulture is a prominent occupation in Thailand. In 1994 more than
300,000 farm families were engaged in this occupation throughout the country.
Apparently silk production in Thailand has not yet met demand, leading to import of silk
yarn and silk products; in 1995, 418.2 tons were imported amounting to 288.4 million
baht.

Success in nurturing silk worm can be reached only where mulberry
cultivation is sufficient to feed the silk worm. Optiomal season to cultivate silk worm is
between late rainy season and dry season. It is, however, noticeable that mulberry
cultivation during this period needs water irrigation.

This research aimed to study the response of mulberry to irrigated water
and nitrogen at various rates of application and, to study interaction between amounts of
water and nitrogen. Trails were done in Nampong soil series (Np), a highly sandy soil
mostly found in the Northeast; cultivated mulberry was Nakornratchasima 60 budded on
to stalk of Phai variety. There were two trails for two harvesting seasons; the first was
during November 1995 - January 1996 with an application of 3 rates of nitrogen namely
3.75, 5.62 and 7.50 kg./Rai/ time together with furrow irrigation of 6, 8, 11 and 15 times
with an amount of 28 mm. of water per time; the second trail was during February - May
1996 with an application of 3 rates of nitrogen namely 0.00, 3.75 and 7.50 kg./Rai/time

together with furrow irrigation of 4, 6, 8, and 10 times with an amount of 28 mm. of water
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per time. The experimental design used was 3 x 4 factorial experiment in randomized
complete block designs with 3 replications. The study showed the following :

1. Mulberry is tolerant to drought. It can withstand soil humidity shortage
at a level lower than the permanent wilting point of about 10 days in each harvesting
season (approximately 70 days) with no effect on yield. During November - December
production, the suitable watering period was every 14 days and, during February - April
the watering peﬁod was every 10 days.

2. Use of American Class A Pan for potential evapotranspiration (ETo.)
more accurate than the use of Penman.

3. In Nampong series, nitrogen fertilizer positively interacted with water in
giving mulberry yield. In addition, seasonal timing played an important role in effective
use of fertilizer. Recommended rate of nitrogen in cold season (November - January) is
3.75 kg./Rai/time; in hot season (February - April), 7.50 kg./Rai/time

4. Nitrogen fertilization not only helped increase yields but also improved
the quality of mulberry leaves i.e. higher nitrogen component. It is believed that the
leaves with high nitrogen component give high protien content, too.

5. Application of nitrogen fertilizer and (irrigated) water resulted in rapid
growth and better yield i.e. mulberry utilized more nutrients from the soil. It is, therefore,
important that fertilizers other than nitrogen be applied as well, namely phosphorous and
potassium. Moreover, application of nitrogen after 2 harvesting season reduced soil pH
particularly in highly sandy soil like Nampong with low CEC; soil pH test together with
lime application should thus be done from time to time to minimize soil acidity, especially

in coarse soil texture.
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Tulasou il 12 i3 M4 mig
(ﬂﬂ./%/ﬂ%&)

0.00 (NO) 9.67 10.00 10.00 11.00 10.17 ns
3.75 (N1) 10.33 11.67 12.33 13.00 11.83 ns
7.50 (N2) 12.33 12.67 13.33 14.00 13.08 ns

méﬂ 10.78 ns 11.44 ns 11.89 ns 12.67 ns 11.69

CV=14.86 %

1 ke [
winome : aunaslunaddwmieuniuouihidudesnysimiloudy Tiuandafiu

aa A A ad = a A @ da o
NINTADNA 111'6“’]33)]’913')'5 DMRT NizauaNnyaidu 95 Sﬂ’ﬂi!‘ﬁuﬁ

272 ANETIVBINY

M9 7 narnasmAsuINYesiewi 145 uilo Tu Tasmunazih
BATIA99) wuhlaomaonioui a5 lulasousas 000, 375 waz 7.50 Ala-
asulsmda Tamnuennunde 50.08, 63.00 1az 74.67 uRmAs/Ae audidy vai
oy ivaioud 18amhmnssudai 1- 4 Sanuenhunae 48.33, 54.33, 70.22
WAz 77.44 UAMAT/AHY MUEIRY c’i?qamﬂ@hamqaﬁﬁﬂéuﬁﬁhﬁﬁmﬁqﬁqﬁmﬂﬁa
idramsinnsimeadanuhiliisieaes Aelulasmuiazassudims e
Uszmu 'hiflﬂ;‘jﬁ'uﬁuﬁﬁ'uiumsﬁmuﬂmmmwmﬁa

s ali oudt sunue 1aveeh o oudt 1450 Tu Tasounaziia
nssuasaey nudmsieuiilasuileuTaseu 7.5 Aanswlsmds e ldsuihe
351357 4 ez 3 TanueRIgaio 96 Ly 87 ufmns/Ae iy delinan
ANNNADA u.wiuﬂﬂﬁhamﬂmiauﬁ"lé"?uﬂmm::1515&1515'14«1@614?:11'3??15@3\1 @150

1 10)
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MINN 7 ANUSIARDY/N (FUAIAT)

4

AT3335 19
TuTasinu il ii2 iis 4 i
(ﬂﬂ./"l%/ﬂg\i)
0.00 (NO) 4533 48.00 53.00 54.00 50.08 ¢
3.75 (N1) 45.67 53.33 70.67 82.33 63.00b
7.50 (N2) 54.00 61.67 87.00 96.00 74.67 a
mAg 4833 b 5433 b 70.22 a 7744 a 62.58

ilo LSD5%=891,1%=12.11
1531 LSD 5 % = 10.29, 1 % = 13.98
s x flo LSD 5% =25.19, 1 % =34.24

CV=16.81%
o w 9

" ¥ v
winumg : Aundslunaidmienoneundiiudsnysmilounu linanaiafu

O s = @ A @ s q o
NN mamsmi@a‘m DMRT nseauauyaiu 99 ﬁjﬂ'ﬂ%’uﬂ

£ [
2.7.3 WIMUnNIaa

= ' = :, o A 3/ 1 Ay Yo
A1TNN 8 Hﬂ'ﬂﬁﬂ'lmaﬂu'lﬂuﬂﬂﬁﬁﬂ‘iﬁﬂﬂuﬁn%)u‘l‘]llﬂ‘iﬂﬂﬂ‘luiﬁ‘iﬁlu

9 v v
waziidanaeg  wunhleemasnieun 1a5ululasaudas 0.00, 3.75 uag 7.50

Alansu/ls/msas Thihmintiaamas  198.25, 286.67 uag 396.92 Alansu/ls a1

o o

' 3 * v
A9 vaz@edunu e uN 185 hmunssudsn 1 - 4 UNanaansda 20011

bl

@

244 .44, 351.33 na 379.89 Alaniu/ls muday Fawnannsadnesaiiisdiigos

aa o

3 [ dy = & 9 o [ s 3 A
ﬂﬂﬁﬂ\‘ﬁ]’ﬂﬁlﬂ HanInu Nﬁﬂ?‘i".!!.ﬂ‘i”lz‘r‘iﬂ?ﬁﬁﬂ%ﬂﬁllﬁﬂ\‘lﬁlﬂlﬁu'é"lﬂﬂﬂﬂﬂ\iﬁﬂx‘i 9

o oo

3 ¥ "
Tulasmunazassudsms ldihsalszmu ddgduiusoulumsdmuatihminnaa

YBIHUDU (AINN 29)
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1 ¥ L
M13140 8 wmtinnaaa 0 lansu/ls)

nssuTRlin
TuTasiau il iz fis 4 mao
o/l
0.00 (NO) 145.33 201.67 218.00 228.00 198.25 ¢
3.75 (N1) 185.00 203.00 347.67 41100  286.67b
7.50 (N2) 270.00 328.67 488.33 500.67  396.92a
inay 200.11c  24444b 351332 379.89a 293.94

flo LSD 5 % =34.48, 1% = 46.87
/5311 LSD 5 % = 39.81, 1 % = 54.12

3
Usmaniix i) LSD 5% =97.52,1 % = 132.56

CV=1385%

s

" ¥ i
winema : Aundasluinananieunavennmivdsnysmileudu Liuandeiu

aa A A o P o A W da o
NITADH llelmf.l‘LITﬂﬂTﬁ DMRT nszauANuIsauy 99 Lﬂi’]iﬁ"ﬁuﬂ

£
Qs as

P [~ 1 a 1 1 { °
i 29 uaasldmunmsmndleluTasnuuavieuin ldsuthszau
¥ T

® [ ' ¥ 3 ]

A (31350 1 uaz 2) wsemammnirlaglild e Tulaswudy shldhmindany

= I~ 9/ A = = Qs A 9/ a 9 :, a

W oad n1l ol 0113 sud sud umsiiud] oluTaswundeud unis Tl luszdy
cu:lt:i

FANTINIEN 3 LA 4)

3/ ' ¥ ¥
nnmslSsumeuimiinaadeuaan 1850 luTasmunaziingsuis

L4

k4 [ (1]
a1 wunmieun 1asudleluTasmu 7.50 ATansu/li/mse dieldsumhnunssuis

=)

x

s w A ag oo w1 & : v dy v
4 Wihwmindsaagagafe 500.67 Alaniu/ls Fwanaennmioun ldsuilouaz

L]

ﬁﬂ

1

L o o

d9319U aenaihisd Ao (151991 10)
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-8 0535 1 20711 —e— A3TUTRR 2 (263 1)
—ae ASTUTRR 3 (319 10 - 370351 4 375 101)
anl3

600

500

400

300

200

100

0 i i
onn it 375 nn/limda 2.50 o/ Tima

danilluTanau

M 29 ndpiaa Alanu/ls)

¥ .
2.7.4 vinnauit
o VTSNS o A v '\ Ay ve
M 9 uamsmmaniminnaiesduntoun lasudlo lulasou
waziidanang  wuhlasmdonueuin 1asululasousast 0.00, 375 uag 7.50
o Y ¥ [
alansuw/ls/mse Ihminnuiamas 63.33, 88.46 uay 120.84 A laniu/ls muaay
=3 s [ ] 4 Yar Sv st A :' v A
vaz@euwyvteun 1asuihaunssudsn 1 - 4 Imihwminnaus 50.42, 76.83,
1 1) b
109.37 uag 117.89 Alanfu/ls awdwy Fumadmennadaedaihisdagsmaes
ar J = s aae 9 o J s 3 -
flads wennniinanis i zinMeaasuaaldmiuniladsnigesdo lulasouuas
o y{:’ A (aw wa do o :’ w A kY 9/ []
assuIsms Inihradsemu Hlgdniussulumsdmuaiminfuiavesdumion

(MW 30)
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M13191 9 minneute (an./19)

4

NI333T 19
Tulasou i #i2 i3 fia Ay
(an./13mfa)
0.00 (NO) 44.13 64.38 71.47 73.34 63.33 ¢
3.75 (N1) 56.07 63.88 103.74 130.16 88.46 b
7.50 (N2) 78.07 102.24 152.90 150.16 120.84 a
iy 59.42 ¢ 76.83 b 10937a  117.89a 90.88

iJo LSD 5% =9.45,1%= 12.84
153111 LSD 5 % = 10.91, 1 % = 14.83

Ui x 1Ju LSD 5% =26.73, 1 % = 36.33

CV=1228%

~ a9 s A

winomq : asundslunadnsmseuaiueunmiudssnysmilouny Tuuanaieny

aa d' r=1 ac - v :& T ¢ d r'd
MDA 1Woen 1ne3T DMRT N5eaUaNNTeLy 99 nlosimua

[] v H b
awd 30 uamsldiiuhmaiueluTasouusnieun 185mihs ey

v 1 v ¥ ¥ v 3
M (n35u33N 1 uag 2) niemaiuih lag hilvieluTasouiu sildihmdafats
v 1 a a d v oA -t o a Y w v o
yosdurtaumuivuaneoionlssumounumsmui]e TuTasnundeunums i

TuszAugs (551359 3 uay 4)

and

w0353 1 207 1) —e—n3suIEH 2 (263 1)
4035350 3 319 uu) ¥ n3suTEi 4375 1)
ansls
160
140
120
100 +
80 L //
60 t 3
40

20
0

onnslsmia 3.75 nnsla/mi 7.50 nnsls/mia

it

dasifoTulasou

AWA 30 Tminnauria (ansu/ls)
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=) =) :J o a 9 Y 1 Ay Yo :’
namsSeueminminfadwesdunieun 165 luTaswunazii

[l 9 i Fy
Assuitaen nudmieui 1dsuilelulasnu 75 Alanfu/lsmss e ldsumimy
assuan 3 Thhmindariswesdumiougeqade 152.90 Alansu/ls Fumndrnn

1 -~ Yar :' o d'i 1 A w o W a ~
wmauﬂﬂmﬂauazm@mwuq YNV UYT ALY (1135190 10)

H = d a A
M15197 10 HananNaz03AdIZNIUVBIHANARDUY

Treatment Hu.luaa  wwly  uwu.feda YUAT  HIUAY ANHEN

3/ 3/
1 U4
an./ls an./ls an./ls an./13 AVAY) (A
NOW1  45233f 127.73¢  14533f 4413 f G6ine 4533 ¢

NOW2 540.67 f  151.90 fg 201.67 ef  64.38def  10.00 ns 48.00 ¢
NOW3 572.67 ¢ 169.01 ef 218.00 ef 71.47 de 10.00 ns 53.00 be
NOwW4 636.00de  173.06def 228.00e 73.34 de 11.00 ns 54.00 be
N1W1 535.33ef  152.60 fg 185.00 f 56.07 ef 10.33 os 45.67 ¢
N1W2 582.67 ¢ 160.97 £ 203.00 ef 63.88 ef 11.67 ns 53.33 be
NIW3 890.00c  237.36 bc 347.67cd  103.74c¢ 12.33 ns 70.67 b
N1w4 1,009.67b 262.62b 411.00bc  130.16 b 13.00 ns 8233 a
N2w1 702.67 d 198.37 de 270.00 de 78.07d 12.33 ns 54.00 be
N2w2 736.33d  204.36cd 328.67d 102.24 ¢ 12.67 ns 61.67 be
N2W3 1,149.00a 321.09a 488.33ab  152.90a 13.33 ns 87.00a

N2w4 1,17433a 302.05a 500.67 a 128.25ab  14.00 ns 96.00 a

F - test k% ok k% %k %k ns * %

C.V. (%) 8.12 8.42 13.85 12.28 14.86 16.81

e

@ A o -
NNADANTSAUANUYDUY 95 Lﬂﬂi%“’b’u@l

A aad w A o < o o
AN WADANITETAVANUIFBUY 99 1Wosigua
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275 A13ASIADUAUFUNUS (correlation)

i]1ﬂﬂ1‘iﬂi’)i]’dﬂ'ﬂﬁﬂﬁuﬁuf‘ﬂﬂﬂ‘ﬂ?ll1’f.u151lmxﬂwﬂﬂﬂﬂﬁﬁﬁﬂwﬁﬂﬁmms
ouflsynevvesHaraaoy Wuh Wsnanhiianudniuredilndgafuaanien
vesRunniign sosadlifominvesly azdmudiedy Taolémdudssdnd
ﬁﬂﬁuﬁuf (correlation coefficient , 1 ) M0 0.574, 0.430 1ay -0.055 dmé’nnﬂﬂﬁ
anudaiusedlndFadmiminluinnfiga sesasllfenamenis uazsnuds
aodu Tasldmdulszantanduius () vewSmadlerihiu 0431, 0377 unz
0.189 MUY (M3 11 HazA N 31, 32 uag 33) uaﬂmﬂﬁé’qwuﬁmawﬁﬂiuﬁ
anuduruionlndFasuanusnnunaaisaui dlenssuiousznited
Ussnovvosnanandodiu Taofisidanlssansanduius (correlation coefficient, 1)

WA 0.671 LAz 0.595 MUMIAL U lUHANANAUNIADA

nfuidu
1400 1
1200 + *
1000 A
* * 7,&\,*" * *
* ok *
800 * 5. * Qe x5
* * * #e g, 2 *ﬁm* 2 #.**-';_*
BoY 3 * A * * XX * e e
o 2t e T R o e
400 | 4 o Ty T e
T8 o B Tt S L
*) *
200 |# FE* ¥ 5
* *
0 — ; ’
0nn/lim3a 3.75 nn/lamsa 7.5 nn/l3/mia
mdulsedndanduiuiveaiwarseniu () = 0.43032 Prob > |R| = 0.0001

3 o o

wlsyanfanduiusvesd]oTulasiou () =0.43048 Prob > |R| =0.0001

€

i

[
S

1 4 T = os; ar
i 31 namnaasdulsz@nianduiug () szuindiinah + danily Niide

nananly (3u/du)
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Sy

20

*
*) Kk *
* Ak Kk ohk Ak Hok ok *
15 Sk K * dodE ok A % * Kk kK
e Aokh ok kA ok dok Ak Bk H Kk Kk Fekk ok
Kook e Kk doidck Aok Jokdobe koo Mk ok Ak A Kook
ek Ak K % % Foick Aok ok % *  k#k X ok * Aok
+ kk Aok A Kk K Kk Ak K B S T T *
10 | ** * *k ok * * * B 1
H ok e * K Hkk K
* K ** K« K
* *

0

0 nn./limia 3.75 nn./lima 7.50 nn/1imia

aduilszansanduiusveaiivalszmu () = -0.05581 Prob > [R| = 0.4145

mdulszansandiiusvesilolulaswu ()=0.18972 Prob > [R|=0.0051

i 32 nsmluaasdanlse Anganduniug @) seniadsinanh + sasiilu fifide
Frununsody
ufamsn

140
120 -
100
80
60

40

20

0

¥ » ¥

o nn./limi 3.75 nn./lami 7.50 nnsl9/msa
P b
o

mduszansanduiusveniivalseniu ) =0.57444 Prob > R| = 0.0001

! 7

mdlszansanduiusvesioluTasiou ()=037744 Prob > [R|=0.0001

a as a o o d ' = :’ ar At
mwi 33 nnuaasdulssanfanduius (o senindsinani + danie Alide

ANVEIING (3.
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27.6 MIATINABUAININANDY (regression)

nNMsAsasLANATIY Hy =0 Taeldaums Y=a + B X +
B X, wuhmslhhsmduilonassdn Sinaldswounmedu anuevesd uaz
inludeduiiutuedaiiiedfass wagsaumsfinsvaeyldinadail

SMIUAWEAY Y = 2.5159 + (-0.001918 X, ) +0.1667 X,

AMUI1IVBINT Y = -296.1118 +0.192824 X, +3.2384 X,

vinialy Y = -3,369.99 + 1.441931 X, + 36.8704 X,

tﬁ’ﬂﬁ?ﬁ'l Y ‘lﬂ@ﬂﬁluﬂimmﬂﬂﬂaﬂﬁ’sﬁ'u multiple linear regress-ion

b. 99NIWN 34, 35 11T 36

H ¥ a ar o 1 Y
Ml 11 ardlszanFanaunusseniniledenieg

4 [ P4
dsnanh  sasidls  Swouds anwenn dhwialy

fs
WSananih ¢ 1.00000 0.0 0.05581°  0.57444 0.43032°
Prob 0.0 1.00000 0.4145 0.0001 0.0001
oasie r 0.0 1.00000  0.18972° 037744 043048
Prob 1.00000 0.0 0.0051 0.0001 0.0001
Swufs 018972 100000  0.13639 059575
Prob 0.0051 0.0 0.0453 0.0001
ANEIN T 0.13630°  1.00000  0.67137"
Prob 0.0453 0.0 0.0001
vmiinly 0.67137 1.00000
Prob 0.0001 0:0

* Phisdnaneananszdunnudeiu 05 Wesiiua  df=214 1 0.05 fifA1=0.113

aad

Ao o @ A o A o Jd o a
*x Nuﬂﬁ1ﬂfgﬂ\1ﬂ1\1ﬁﬂﬂ“ SAVUANULTBUU 99 Lﬂﬂil‘]ﬁuﬂ 1 0.01 4A1=0.148
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w Y
nIUAU

775
|

675
575 |
475

375 Y =-3,369.99 + 1.44X +36.87X,

CV=3252%

|

275 i \
207+91 291+94 375+97

AU ANALABNT (IBUAIAT)

Mg Y

v
X = Fnaihwadszmu @aamag)

1

X, = 8a51is (N3/1.125 wAs")

MWA 34 s lieaady multiple linear regression ¥4 1UMBY ATUMNT

v=a+ B x+ fX,

Rty
132 B
M_”,_,,-‘"“M
M“‘M
130 1 AE
,,_J""/‘,
128 _L T
.—"j
4 wr_,.w“"x
'_’_.J,r""”ﬁr
L e Y =-2.52 + (-0.002)X, + 0.17X,
CV=16.87%
12.4 : !
207+91 291+94 375+97

WINIHA : Y = ANEIANTADNI (FUAAT)
Ed
X, = Ysmnarhwadsgnu (iadwas)
X,= omsitls (NF/1.125 was’)

! ) . ; ) o A
NN 35 A51UIEAAUTY multiple linear regression YBIVIUIUAT IINTUNTT

Y=o+ X+ X,
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4 a
WUALNAT

95

85

78

65

55 =i

Y =-296.11 + 0.19X, + 3.24X,
45

| CV =23.86 %
35 ; g
207+91 291+94 375+97

MIWMA : Y = ANNITURAIADAL (BUALIAT)
v
X, = Ysnanhyadsenu Gadns)

x,= oasile (nSw/1.125 was’)

MW 36 N5 IEAUFY multiple linear regression Y84AINYIIN INAUAS

vy=a+ B X+ B X,
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3
2.8 HANIIATIZHAUNBUAITUTANIUNAADY

2.8.1 W% (pH)

1 a A : = [ P 9 o

A1 pH Audlsduganisnaassvesdumamioun 1aiululasion

¥ [

azauazms 1niheasaneg taasluaisiem 12

mand 12 wuhileluTasnulimaildmfiesvesauandias Taghu
v ] Ed
aldsumsldilelulasnuazanludas 9.37 woz 1500 Alansw/ls diedugams

T s Q a é T 1 _- ey Al ﬂ. 1
NAADINNIBTNINY 4.95 Az 4.77 MUAIAY “I‘r’\‘l“llﬂlﬁﬂﬂ%‘l'ﬂﬂﬁﬂﬂ HARINN 5.19 Y4

¥ ¥
@ =

aui lasuiloluTasnuazauludas 3.75 Alandu/ls ednditdvdiAgdmeata il
3

A = A = | < 1A e - 1 Y o

mﬁ]\‘l%'lﬂ!ﬁ‘uﬂum’E]ﬁEl’l‘]Jil\‘lmHWLﬂ‘])’ﬂﬂﬂ\‘lli’Jﬂ’J'Iﬂumi]ﬂzlﬂﬂﬂ mumﬂﬂuwa
' ' o

dszmulifinalvifiomadovesduiiodugansnanoana1ny uenINHEINLN

a e

b
ms Whihadszmusagile Tulasu il §auiusaefiesvesau

] ¥ E ¥
M319h 12 Hey (pH) vosaudiodugaminaaed (Faauauiuiumiiy 1:1)

4

ETIRTARAYE
TuTasnuazeay fi #i2 i3 i 4 mae
mn./13)
3495 5.07 5.11 5.15 5.42 5.19a
9.37 4.81 5.02 4.99 4.96 495b
15.00 4.69 4.96 4.72 471 4770
maiﬂ 4.85 ns 4.96 ns 5.03 ns 5.03 ns 4.97

ilo LSD 5% =0.18,1%=0.25

CV=430%
[ 14 v
vinuve : smasluuadnmseuarueuimnudssnysimileudy liandeiy

ana A a o o or A a Jd g o
NNADA l!J't‘]WIEJ‘lJTﬂUTﬁ DMRT NsauaNuLsaiu 95 !ﬂﬂ'i!“]fuﬂ

2.8.2 duagiag (OM.)
= = o = d’! qy = ' ~ Yo
Usnadunssing luduiieduganmsnaassesaunlasmisui 145y

o 1
TuTasnuazauuazms IHisanaeg naasluaiaied 13
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[ ¥ v
a5 13 wuhiledeisaes Aeilelulasnunazmslhihradszniu
Yifiwah Insunsedag luauuandraiu Tasaui 1dsudleluTasnuazaudan 3.75,
] £ 1
9.37 iaz 15.00 Alansu/l3 iedugaminaasshliauiisunisiagmas 0.70, 0.73
dce o @ v 3 as o q Ya A
waz 0.67 nlefidud mudwy dawumslhhyalszmumunssudsn 1 - 4 ilnaudl
a as s a  d o w Ao v
Sunsuiagmay 0.70,0.71,0.68, uaz 0.72 wedidud amudidy uennnidinyims

o e oar =

k1
ThiwadszmuuasileluTaseulifil§duiuidedunssiaguesdu

M9 13 Usuudunisingluau (OM, %)

nssudslhin
Tulasnuazaw Wi fi2 #3 A4 mag
on/19
5.75 0.69 0.76 0.67 0.70 0.70 ns
9.37 0.72 0.75 0.70 0.76 0.73 ns
15.00 0.69 0.63 0.66 0.72 0.67 ns
m%U 0.70 ns 0.71 ns 0.68 ns 0.72 ns 0.70
CV=10.58 %

[l E 4 1]
wingmg - Aunaslunalfasennveuimiudissnyamieudu linandiany

aa A =) s a as d’l o o o Cd
nana diemeuasds DMRT Nseauaudedu 95 1ulosisua

2.8.3 Woaweia (P)
1 kY 1
Sinaearesaludumiiefugamsnanesvesdumlamioun 195y
9/ 1
TuTasnuazauiazns Mioasa1eeg taaslumsnn 14

e 14 nuhielulasmulinah lddearesaluauuandrsiulae

]
=

1 4
aun1d5uiloluTasouazaudas 9.37 uaz 15.00 Alaniu/ls deduganisnaass

=t @ a 2 1 1 &t & o
wunivearefaludumay 19.69 uaz 19.05 dawludwmdin swddy  Fdnh
28.81 dmdudwmain vesaui lasudlelulasnuazay 3.75 Alandu/ls edaiiis

b3 ]
Admeada daumsiihhsadsemuanunssydsi 1 - 4 wohauiiveawesamay

18.93, 20.50, 25.12 taz 23.89 @ ludwdiu awday uaz liuanaeduneada
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b4 Y
v d

wennniifawuins Ihsadsemuneezilelulaseu  lutdfduiuidedearesa

Tuau

maan 14 UTinalearesaluau p, ppm)

n33u3RIThi
Tulasuazau i fi2 i3 fia mag
(nn./13)
3.75 30.58 30.22 29.21 27.36 28.81 2
9.37 15.22 18.08 20.36 23.51 19.69 b
15.00 17.51 18.87 21.37 19.29 19.05 b
m?;f;l 18.93 ns 20.50 ns 25.12 ns 23.89 ns 2225

iJo LSD 5 % =4.46

CV=2253%

[ £ ]
J LY ] 9 [ a 1 1 as
winoing : AmdoluiaddmSeunrueunsiiudesnysimieuiu Tinanaranu

aa A A A A Y A o ¢ o d
NNAON lﬂﬂl‘ﬂf}'ﬂiﬂﬂ?ﬁ DMRT nszauaNULLEauu 95 BIRHESIT

2.8.4 Tnunatiey (K)

'ﬂ?nmaTwLmmc‘f}ﬂﬂuﬁmﬁaéutﬁmmswﬂaawaeﬁuuﬂmwﬂﬂuﬁ"lé’f
%‘u"luimmuﬁ:ﬂmmzmsﬂlﬁﬁyﬁmwiwq waealuaai 15

arsadt 15 wuhilelyTasmuiimam i nmadouveaduaadag Tas
ﬁuﬁ"lﬁ’%’uﬂa"luTmmuﬁxﬂuﬁmw 3.75, 9.37 uaz 15.00 Alansu/ls sﬁa??uqﬂmi
naneal Tnmaduananie 33.49,20.81 1oz 23.63 daulududau awddu i
uanAediisdRdinsada daumslhihsarlszmuaunssndsh 1, 2 uas
nssudin 3, 4 il'waiﬁTmmmc’i‘mmmﬁuzﬁaéummiﬂﬂamumﬁnﬁuaémﬁﬁ'a
Sfgganeada Tao Tnumdisewanaamaeniiy 32.16, 30.46 LAz 26.74, 26.55 49U
Tudndan awdndy iemstiiheadsznmumedls Ty lasou hifd§antusao Tn-

4 a
unaasy luau
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msin 15 U3una Tnunadonluau (K, ppm)

AssAR I
TuTasnuazay il 2 i3 4 maY
(nn./19)
3.75 35.89 33.43 32.64 32.02 33492
9.37 33.43 30.76 27.40 27.66 29.81 b
15.00 27.15 27.21 20.18 19.98 23.63 ¢
may 32.16a  30.46a  26.74b  26.55b 28.97

flo LSD 5 % =2.80,1 % =3.81

¥V
/T3 LSD 5 % = 3.24, 1 % = 4.40

CV=1142%
o o 9 s A

[ Ed 1
winame : Aundglunodidmieunueuiimnudednyamiloudu Liuandrem

aa A = Y=t P a A Jer d o
NNADA liJ'E‘]mEﬂJTﬂEI')‘E DMRT N3zaUaANUEaNU 99 1Wesimua

2.8.5 UAA¥YY (Ca)

[
=

' T E
Ysinsuaarenluauiiodugaminaassvesawnlasnioun lasy
£ oy ar 1 P
Ty lasmuuazmiliionsianeg uansluaisian 16
o T a o 3/ A - o a
e 16 wuniloluTaswuiinasi liuaamouvesduandiag Tagau
' 1 ¥
aldsuileulasouazaudas  3.75, 937 uaz 1500 Alanfu/ls  iedugans
naasalinaleNanauraBMIAY 119.03, 11320 uay 109.92 dauludwdn aw
i . 9 v
Sy Fumpanesninfvddgdineata  awmshihyadsznumunmslin
. 1 v [
galseMuaunIsuITH 2 - 4 leduganINaeIAUlIAMIFEIIAY 115.63, 117.12
way 117.59 dauludmwain awday 3 bienanneada  uanena19eE1aiiie

o ar AI =a ot au i é = d'. 1 1 1
(1R ‘ElJfN"n’]"Nﬁﬂﬂﬂ‘UﬂSiﬂJ’J%ﬁ 1 Wﬁﬂllﬂﬁl"h’ﬂ‘ﬂmﬁ'ﬂ 105.86 mueluﬁ’mmu ﬁ’luﬂ'\i‘lﬁ
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m3d 16 UTnaunaFouludu (Ca, ppm)

nssaaalih
TuTasuazay o fi2 i3 fi4 A
(nn./19)
3.75 119.43 119.11 119.32 11825  119.03a
9.37 103.04 115.90 116.56 11732 113.20ab
15.00 95.12 111.87 115.46 11721  109.92b
inay 10586b  115.63a 117.12a  117.59a  114.05

ilo LSD 5% = 6.12,1 % = 8.32

9
F1ai1 LSD 5 % =7.07, 1 % = 9.61

CV=634%
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winewa : mmasluunsdanienameuimiudesnysmileudu Liuaneeiy

' T
=% s =]
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VNG ALK lli'ﬂmﬂ‘lﬂﬂﬁi’l‘ﬁ DMRT fissauANUEoUU 99 1esaua

2.8.6 uNANIFUY (Mg)

ﬂ'%'mmunﬂﬁn%ﬂuﬁmﬁ@f’?yuqﬂmsmaawmﬁuuﬂawﬁauﬁ"lﬁ'%’u
"!uTmmuuaxmﬂﬁi%5@151{551@61 uaaslumsed 17

msed 17 wuhileioneaes ﬁaﬂﬂ”luimmuuazﬂniﬁ&waﬂszmu
Nisnai fumaii@oulufuuaniedy Tasauildsuie v Tnsnuazausast 3.7,
9.37 uag 15.00 dlaniu/ls Lﬁﬂéﬂi}’ﬂﬂ]‘i‘l’lﬂﬁﬂﬂ'ﬂ‘ﬂ’iﬁlmﬂﬁﬁﬂuiuﬁuméﬂ 27.63,
26.36 g 26.10 dauludmdn muddy dawmsliisadssmumunssusi 1 -
4 WuhauinilGeunas 25.51, 26.00, 27.40 uaz 27.88 dauludwdin mudidy

w  d

Y ¥
wonnnidamunmsliihsadsemunazdlelulasou  lildfduiusaeuuniidoy
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m319n 17 USinamuntigenuau (Mg, ppm)

assu3R i
TuTasauazay i i 2 #i3 fia nA
n./13)
3.75 26.52 27.10 25.18 31.74 27.63 ns
9.37 19.81 31.73 27.73 26.17 26.36 ns
15.00 30.20 23.37 25.10 25.75 26.10 ns
may 25.51ns  26.00ns  27.40ns  27.88ns 26.70
CV =27.60%

1 b4 ]
s - sundslunesdideunineniimiudesnusmiioudu luiuandreiu

an A P=1 st A a A W o o o
maaan emey 1aeds DMRT N52aUA13¥ 00 95 1osiEuda

3. PsinasialuTasnuigminnly

3.1 Ysmasig lulasmululunieu

11?;Jmlfﬁm"luimiuﬁlumiauuﬁaquﬂﬂwsﬂﬂaQQﬂgqﬁ 2 weanilas
wu’auﬁ"l?f%’u"lu‘[ﬁimmmzmﬂﬁﬁyﬁmwhm uaaaluansiad 18

msed 18 wuhiloluTaswuild fnadersinalulaswululumiou
Taoaud L& ldileTuTasou 185umsldielulasmuludas 3.75 uaz 750 fla-
asuflimts derhlumiouliBnngimlsalulasou  wuniilulaseu 2.46,
252 waz 2.94 WediEud muddy Fumadsediitedfaysinedda daumsTii
satl3emuaunssu3Ea 1 - 4 inalilsinaluTasoululundeniiu 2.49, 2.65, 2.66
way 277 wefSud mudiy udliuanseneadd wennniidawuihmslthia

e ar  d

UszmuaziloTulasnu bt fduiusdemstmuarsina lulaseululumiou
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a31af 18 Usna luTaseululumiou @)

nssuElvin
TuTasou il ii2 i3 4 i
(ﬂﬂ./ll‘ir/ﬂ%ﬁ)
0.00 (NO) 2.16 2,71 250 2.49 2.46 b
3.75 (N1) 235 241 2.49 2.83 2.52b
7.50 (NZ) 2.97 2.82 3.00 2.99 294a
lﬂ?;ﬂ 2.49 ns 2.65ns 2.66 ns 277 ns 2.64

ilo LSD 5% =0.19,1 % = 0.26

CV =8.68 %
o a Y L] 2
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9 Y v
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as1af 19 U5 luTasnuigainnidadrelundeu @lansululaseu/1s)

E4

as733t I
Tulasau il ii2 #i3 fia o
(nn./”li/ﬂgq)
0.00 (NO) 3.82 4.52 420 4.07 415¢
3.75 (N1) 431 4.27 5.93 6.16 5.17b
7.50 (N2) 5.37 5.78 o 6.98 6.46 2
mae 450b 485b 5742 5952 5.26

ilo LSD 5 %=0.42,1% =0.57
Uil LSD 5 % = 0.49, 1 % = 0.66

P3uanitx 1o LSD5%=1.19,1 % = 1.62

CV=947%
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