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Abstract 

Even the Royal Project Foundation had introduced persimmon to the hilltribes for some 

decades, there still lies the problems. One serious problem is low fruit retention especially in 

'Fuyu'. This research aims to study the effects of four calcium fe1iilizers on fruit retention 

and fruit qualities of persimmon. We expected that the result from this study will lead to 

increasing of yield and qualities of persimmon. 

The experiments were conducted at Khun Huay Hang Section, Royal Inthanon 

Agricultural Station in Chiang Mai province since March, 2008 to September, 2009. The 

experiment composed of 4 treatments which are !)control or no calcium fertilizer. 2) 0.74% 

CaCh 3) Ca(NO3)2 4) 5% Ca(NO3)2 + 1.6% B2O3 at concentration of 0.05%. All chemicals 

were sprayed 7 times from full bloom until harvest. At the present, we found that CaCh and 

Ca(NO3)2 increased fruit retention while Ca(NO3)2 with B2O3 had no effect. All calcium 

fertilizer did not change fruit qualities nor calcium level in leaf or fruit. 
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' V 

fl7'.iiWl'W7'Uel-:J�HH51 !'J1'W �1-:JUi;l�'lilJ'W fl1'.i1J1'W'.i�tl�flel'W�elfl1J7'W 1 fl1-:JUi;l�'Vir:1-:J�elfl1J7'W 2 ., 
V .., .., ., 'i' dl cl j/ ''I ,<I I 'I I 'I j/ - I .., 

fl'.i-:J (-g;'lJ1\l,lJ'W, 2545) 1�tlfl1'.il:]�CJflJUfli;l!i1ft1lJ!'lJ7� 11J'W'lib1'1'W !'Vit1J'il� 1'li'.i�tl�!1i;111J'.i�lJ1W 7 1'W 
di , 'lj/ c1 11J ,1 9 (tl-:J�'Vl'li, 2547) CJf-:J'il7flfl7'.i'Vl�i;lel-:J'lJel-:J Malakouti (2001) 'W1J17fl7'.i 1'ViUfll;l!CJftllJfli;lel !'.i�'Vl7-:J 11J 

m1m-u'11-u''W o. 7% l 'W1�t1�i\l,)Jm'lJe1-:ii:,.i1;1 1 J i:,.i1;1��i,-� 1'W m11�11i:,.i1;1 N�\91Ul;l�f1Wfl7'W i:,.i1;1ueiiJ11l1;1 
. . 

o QI 'J) QJ QJ ,:/ d_ I � QI 'J} '3) ,:/.-::::,. Q.I .-::::,. ,I QJ QJ 

'Vl 7 fl7'.i'Vl�i;lel-:J fl1J\9l'W'W 1;11J'W'W � Fuyu 'Vl'Vi'W 1tl1'iltl'lJ'W 111!'.IU 'Vi-:J �'Wtl1'iltl'Vi 1;11-:Jel'W'Vl 'W 'W'Vl '\M'Vi1� 
d 

G'j 
I O j} ")" '3) QJ I '3) d 

G) 9/.:::i 
QJ G) '3) .-::::,. 'J} o 

t'litl-:J !'VilJ 'il7'W1'W 12 \9l'W !�tl\9l'W'Wi;11JU\9li;l�\9l'W'il�lJ'lJ'W7� lfli;l!fltl-:Jfl'Wttl;I� !'ViNi;lf,,li;l\91Ul;l1 'Vl7fl7'.i 
V ' 

'W'W� t1ttfll;lt'1ft11J 1'WiiJ�1-:i11 J n1J�'W'W r:11J i�t1� 1m11 Jm1\91-:iu�1!11 eiei n�ei fl'il'W�� Ni;IVJ n 
V V , 

'ff'LI�711'.i1lJ 5 f11-:J Ul;l� �7fl7'.i'W'W'Utlflfl 2 f11-:Ji'W'lf1-:Jflel'Wt�1Jtfltl1 17-:JUN'Wfl7'.i'Vl�l;lel-:JU1J1J'fflJ • • 
,I Q.I �  � A ,:/ 

�I .-::::,. 
iYlJ\j'.iW (completely randomized design) 'il�b1'-:J'Vl�1;lel-:J'Vi'.iel'Vl'.i\9ltlJ'W\91 (treatment) !IJ'W'li'W�'llel-:J 

ilm1flm'1ft1111rl'WiE-:i'Vl�1;le1-:i 1��'W'Wr:11J 1 �mrl'W 1 J1 E-:i'Vl�l;le),:jj;j� 3 �'W \91-:i-d' 

c1 ,1,d II] ''I j/}1 'Vl'.i\9ltlJ'W\9l'Vl 1 : !lJ !'Vil,Jtl (control) 

'Vl1\9ltlJ'W\Pl� 2 : ttflm'1ft11Jfl1;1e111; (CaC1
2
) m1m-u'11-u''W 0.74 % ( 2 fl1lJUfl1;lt9ftllJ�eJ 

�\91'.i) !\9Jj!'JlJ'il7fl analytical grade CaCl/99.5%) 
d a"d d vi 'J) 'J) d 

'Vl'.i\9l!lJ'W\9l'Vl 3 : Ufll;l!CJftllJ !'Wt\91'.i\91 (Ca(NO)
2
) fl17lJ!'UlJ'U'W 1.18% (2 flflJUfll;l!CJftllJ�el 

�\91'.i) t\9Jj!'JlJ'il7fl analytical grade Ca(NO3)2 (99.0%) 

'V]j\9J!lJ'W\Pl� 4 : Ufll;l!t1ftllJ + i1J'.iel'W (Sorba-spray®1J!'J,J'Vl iCJf\91\;1' �7tl�) :5% Ca(NO
3
)2 + 

V 
'J} 'J) .:::i QJ o .-::::,. .-::::,..:::,, I o I'::::,, 

1.6 %BP) fl17lJ!'UlJ'lJ'W 0.05% t\91'.itllJ\917lJel\9l'.i7U'W�'W7 10 lJj;jj;jj;j\9l'j\9le)'W7 20 i;l\9)'j

V 

1 'W fl7'.i 1 J b1'7'.i U�1;l�f11-:J 'il�� 7fl7'.i'W'W b1'7'.i1;l�i;lltl 1 'WU�1;l�'V]j\9J!lJ 'W \Pl 'j 1lJ tl1J b1'7'.i 'il1J 11J 1 J 
" I I I I 

i1'.J tlfl'l1-:J fl-:J 11Jl'l 1'Vl H'WlJ 'il'W b1'7'.i1;l�i;lltit!lJtt ti� \911lJ'.i�\?11Jfl17lJ!-u'lJ-u''W°Vi f17'Vi'W �fl\91'.il 5 �\91'.i�el�'W • 
d j/ j/ d

'I 
j/ o 

_ I c1 _ 1 d 'I jl_+1 (fll'W'Vl 1) fl17lJt'lJlJ'U'W'Uel-:Jb1'7'.i'Vl !'li'W7lJ7'il7fl-:J7'W'Vl�1;lel-:J'Uel-:JlJ'.i�'VllJ (2548) 'V]'V]�j;je]-:J !'VilJ!'J 
. 

u f11;1!'1/tllJ'liiJ��1-:i11 'W 'lilJ�l11J'VllJ 'il'W'Yl
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111YI� 1 n11t111�1'.Jblri'IH�m.J'll'Wl1ltil1-:!7 l1Xnu�u'V1�U
,c:;:J I � CV 'l/ t., 
Vl�U'll:J'l91'J'JJU'W)l'J Ll�-:J 

' ' 
..:ti .4:::1 � ' 

� V 1 , 
a � I � v v d ,...I 

1.) Ntl'llel-.:J1;JUA!fli;Wl1Uil'lf 'l-Avl'1ll-.:J9 'YH'Vi'Yll-.:J 'U flel'l-A fll'Hfl'lHflr.11'11el fll'a'1lvlNi;l'VfinJ't'l'l-A'I! ''\'.l� 

L!0

100

so 

60

20 -, 

() 

4 (i s 10 L! 1..i 16 lS 20

• Y._ I I "" ••. I I 
1) Ht llltnJ\>) nnrn-i�Of)lJ lH (flUCil m)

-+-Control

-C'n+B

········ ·····················----------------------------__J

m'l"l� 1 nh:i{1�tJ;m1��rli:l'U'tl-:J'WtJ{'l"l�1J '�f 'illfltll':i 1 ir�m!f1m;mJ'lf'W��1-:i1 �11ihv1:uv•1, rw
'J) 'J) '11 'W !! '11-:J "' "" ,I 'tYt:ll'Wlfl£1\91':i'l1i:11-!l'el'W'Vl'W'W'Vl 'l"l.ff. 2551
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,, 

'illf)f)l';j 1 tt�l'JUfHl!;l'JlJ'lfU��l-:J"l nuiu,fvrt11J ·�r #!1l'Jtl1'.i'Vl'W'Vl1-:J l1J 7 flf-:i 1 'U'lf1-:J 
, � d d Q , 9 OJ r1 QI 9J QJ d '11 'J)OJ + ne1u�e1nrnu'ilum�'Vl-:imrnnv1r-n1r-n1\9l'V'l1J11 i'W'.i�l'J� 4 'a'U�l'\1'11r;1-:i�e1nrnu \9l'W'V'lr;J1J'Vl i�rnilv

"' "' d • I a' d o' <!! w dllJ w., .+1 "' Ca+B lltl1'.i\9l�Nr;Jl:.!-:J'Vlt!� 98.34 !ueJW1f'W\91 '.ieJ-:Jr;J-:JlJlflel\91'U'Vl !�'.i1J"4l'J CaCl
2 

trn� Ca(NO
3
\ lltll'.i

Q. cl d c/ O <V lj) d lJ1 '\tJ j/QJ + d Ci Q � d \9l�Nr;1 96.47 irn� 93.20 iueiwlf'W\91 \917llm�u \9l'U'Vl tll i�rnilmtflm9Wlllltl1'.i\9l�Nr;1\911'Vl'i1'� 84.39
q q 

• I a' d o' 'l ' "' ' !JI cl "'. I a' ., w <!! !ue!Wli'W\91 !'W '.i�l'J�\,)e)lJllJf)l';j'.i'J-:J'IJe)-:JN'i;l1J1-:j 'il'WTN'.i�l'J� 8· 12 'a'u�l'\1'\11:'l-:J�e)f)1Jl'W (\9l'W!�el'U
'.J) � Q d ' 0 9 9,) Cl QJ d lJ] 9/ QJ 'J) d'V'l.fl.· \9l'W!�el'UlJ.l'J.) lJtl1'.i'.i1-:J'Uel-:JNr;JlJlf) 'Vil !'l1tl1'.i\9l�Nr;1r;1�r;1,:i 'i1'-:J!n\91!'11'W t�'lf�!'il'U'illf)\9l'W'Vl 

II) w., .+1 "' "' c1 o' d o' di "' "' � , w d 11J •II) w., t�'.i1Jul'J Ca+B lJtl1'.i\9l�Nr;Jr;J�r;J-:JfN 53.08 !Ue!Wlf'W\91 C)f-:JlJtl1'.i\9l�Nr;J\911n11\9l'W'Vl tlJ t�'.i1JUl'J
q q 

.::1 dd Q , ,. I rl d r1 , 'JJ dll] '.J)QJ ,.,+1 .ct Ufl'i;l!C)fl'JlJ 'VllJtl1'.i\9l�Nr;Jr;J�r;J-:JUfl 19.37 !uel'.i!C)f'W\91 'i1'1'W\9l'W'Vl t�'.i1J"4l'J CaCl2 trn� Ca(NO3)2 lJtll'.i 
iJ I I I 

'i1-:J'Uel.:JNm'Yfo.:it�mreiv lJf)l';j��v,lr;lr;l�r;J-:Jlfl�!�l'J-:Jfi'W \91-:JU�iu�1t1'Vi 12 'il'Wf)'.i�l1.:Jtnrnnv1 
Q d , � d � 9 cl d Q 'J) dl.r] g,IQJ + Nr;J Nr;J\9llJ tll'.i '.i 1-:J'Uel-:J Nr;J!neJ1Jfl-:J'Vl'VJ f)\;1'-:J'Vl�'i;lel-:J t 'W '.i�l'J�!f)1J!f)l'J1Nr;J N'i;l\91\9l'W'Vl t�'.i1J� l'J Ca(NO3\ 

"' "' d • I _, d _, <!! w d 1/J !Jla, .+1 1/J '1/J w., .+1 "' lJf)l';j\,l�Nr;Jl:.!-:J'Vlt!� 76.32 !uel'.i!C)f'W\91 ';je)-:Jr;j-:JlJlfle)\,)'l,('V] t�'.i1J"4l'J CaCl2 trn� !lJ !�'.i1J"4l'JUflr;l!C)fl'JlJ 
d Q r/ d rl O QJ 91 .d IJ] 'J)QJ + d Q � d lltl1'.i\9l�vrn 71.78 trn� 43.35 !UeJ'.i!C)f'W\91\917llm�u \9l'W'Vl t�'.i1JUl'J Ca+B lltl1'.i\9l�Nr;J\911'Vl'i1'� 25.36

q q 

.I o'd o'� , w dll) •ll) W.,_+1 "' c1  .I o'd o'!ueJ'.i!C)f'U\91 \911n11\9l'W'Vl tlJ t�'.i1Jul'J!!flr;l!C)fl'JlJfN 17.99 !uel'.i!C)f'U\91 

-·--- --·

400 

350 

2 ' 
;'\� 300 

' 

� 
-, 

-�

250 

200 
l�O

,�:z 
.,.. 

150 

100 

·�

50 

0 

C.mtrol CaCl2 Ca(N03)'2 

107 

Ca+B 

' ,, - - - ' 
m'V'l'Yi2 �1u1uv-1r;111-:i'\1ll��e1�'W'UeJ-:J'V'l-a'1Jiu£ ·�v· 'il1nm11ttilmtflm;vlJ'lfU��1-:ici 'Yim.hv 
-- q �q q 

Q a., '.J) 'J) d Q r/ 1'ill'J'IJ'W'\11l'J U'\1-:J 'a'tll'U!n'l;J\91'.i'\1'i;l1-:Jel'W'Vl'W'W'Vl 'V'l.11'. 2551

'iJlf)tll'.iltt�l'J!!flr;l!;l'JlJ'lfU��l-:J'l nuiu('V'l-a'1J ·��· #!1l'Jtl1'.i'Vl'W'Vll-:Jl1J 7 flf-:Jl'U'lf1.:J

f1el'W�eJf)1Jl'W'il'Um�-vi'-:itnrn�l'J1Nr;JNil\91 'V'l1J11�'U�!#Jfu�l'J Ca(NO)
2 

Ur;J� CaCl
2 

lJ�l'W1'UNr;J
,, I sJ I 

l1-:J'11lJ� 1n�t�v-:inu 1�v�u'Yii#i'fu�v Ca(NO3\ iJ�1u1uv-1r;111-:i'l1ll� 348 v,1r;1�e1�'U trn��u'Yi 
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y ' y 

1�f1J�fj CaCI
2 

ii�l'W1'WvH'l'l'l-:J'l1lJ� 346 f,jj;j�tJ�'W �uvi1�f1J�fj Ca+B ii�l'W'J'Wf,JJ;l'l'1,:J1'!:IJ�1faa 

fl'Jl�'W�tlJt�f1JiJmtfH1!9ffllJ�-:J 43 f,Jl;l�tl�'W 
• 

' ' 

ii 
ct "' l � V 1 l d ct I ,_, ,_, ,! _J 

2.) �Hl'llel..:I mt�H;HG)ffJiJ'lt'l-.!vlYIH� nmni..:i 'l.Jfle)'l-,!fll'j!f)'l.J!f)fJ'JYlelrltlUlTVU·.Jtl'VHl'l.J'Y'l'l-.!fi 'nfJ' 
q q q -041 

\91111-:i�l l'lWfll'VHlW'Wt1flrn-:i1h:::m1'llt1-:Jr,.JJ;l'VHim�'m( "Wa' 'lf1-:i1�rn�a1r,.Jj;jf,Jiivl 1:1'.l'l 2551 � 
q q cu q 

' 

I <,., 31 31 "' <> o' '11'W1fl1'\W 'U 'W 111 mm -:i 1:1' m 'W !fl El m 11 m-:i e1 'W 'V1 u 'W 'V1 
• 

<, 31 'U1'1111fl 'lf'W�'U'e:M \'111:IJ fl'Jl-:J m 1 :u fll 1 'ill'W 1'W 

ila f,jj;j f,jj;j f,jj;jj;j'� !lJj;j�• 

"' 

(95:U.) (95:U.) (flf:U) !! l'l l;l! 95 fl lJ (!lJJ;l�)

Control 7.03 5.03 149.21 1.83 b 11 

CaCl2 7.28 5.37 161.33 1.33 b 

Ca(NO3)2 7.19 5.37 157.69 6.50 a 

Ca+B 6.78 5.27 141.51 2.33 b 

F-test ns ns ns ** 

CV(%) 8.04 5.84 20.83 47.73 

I/ rlllll�l'J�i'.it1fllJ'if)lfl1Jll\llfl�l�flUl'Ulll-11;� iifl1llJll\llfl�l�fll-lllUl�i'.itl'mhfiqJ 'l'll�ff(l9] 1tmu1t11J1fil'J1J hw 

1� Duncan's new Multiple Range Test 

ns 'h]i'.im11JU\llfl�1�rium�ffil91 
I t I I 

** i'.im11J1t\lln�1�11utlu1�i'.itl'vrl1fiqJ11c1::rl1flqJU�'l'lWrli191Vh::�um11J1<i'llliru 99 % 

'll'l-.!lvl'llel..:lf-ttl 
y 

'illflfll'j111'�m!l'll;l!9$fJlJ'lf'W��l-:J'7 nmfo{vralJ '�f �1flfll'j'Vj'I-J'V]l-:J11J 7 l'lf-:i1mh:i 

fltl'W� t) fllJ l'W 'il'W m :::J-:i1�1J!�fj'Jf,jj;j f,lii\9111-1vh 111'm1:u n11-:i1m:::m1:u fll'Jf,JJ;l!!\91 fl�l-:Jf)'W'Vll-:J'i;'(G&'\ 

1�a�'W�t�fo�a cac1
2 

'Vl1111'r,.Jl;l'VH11Jiim1:un11-:ivrnm�amn��� 7.28 t"lf'W&'lt:u\911 1tJ-:Jj;j-:JlJl�ltl 

�u�1�fo�a Ca(NO
3
)

2 
1m:::11-11�fo�mtl'lm9fa:u flt! 7.19 tm::: 7.03 t95'W&'lt:U\911 \917:U-awfo ri1'W 

�'W�t�f1Jilfl Ca+B r,.Jl;l'VH11JlJ\'111:Ufl11-:Jf,JJ;l!'Q�fJ�1�1;1'� 6.78 1c1rn&'Jt:U\911 �-:J�lfl11flri:U�t1Jt�f1J 
. . . 

�mtl'lm9fa:U ri1'Wml:Ufll'Jr,.Jl;l!'Q�fl�'W�t�fo�a CaCl
2 

tm::: Ca(NO
3
)

2 
iim1:ua1'Jr,.JJ;ltu�m'Vllf1'W 

-'! ,, -'! 31 .d llJ 31., _+t llJ 1 11) 31., _+1 "' 
l'ltl 5.37 t"ll'W\91!:IJ\911 HMJ;l-:JlJlffelvl'W'Vl 1mm,1a Ca+B 1m::: 1:u 1�11J1,jfl!!l'll;lt"lifl:U 5.27 1m::: 5.03 

195u&'J1:uvl1 m:u-a1\ol1J 
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U l'Yi 'U fl fHl 

'illflfll'j 1 tt�mtfHH�!'J:JJ'lf'W��1-:i1 nu'w'i,11fvnh.J ·��, ti'1vnwv1'Wm-:i 1u 7 flf-:i 1 mh-:i 
I f j) I 

flel'W � el fl'I.Jl'W 'il'W m�i-:i1nrnnv11:.ri:1 v-lii\91 l�'l'l l l tttl 1'11'W fl v-l'tlU\91 fl�l-:Jfl'W 'Vl Nilil� 1�!'J�'Wvi 1ti' f uilv 
!) I I I 

• 

CaCl
2 

iitl111irnv-1'tlm�mJ;-:ivi-q� 161.33 nf:JJ 'jel-:J'tl-:JlJl\ilel�'Wvitti'fu�v Ca(N03)2 
trn�1�1ti'fu�!'J 

' " ' 
Uflm�!'JlJ 157.69 trn� 149.21 flf:JJ \911:IJ�l�'IJ fl1'W�'Uv\ttJ'fuiJ!'J Ca+B v-l'tl'\l'fa'I.JlJ'W1'11'Wflv-l'tlm�!'J 

�1�ir� 141.51 nf:JJ �-:i�1n11nri:JJ�1�1ti'foilmtflm�!'J:JJ
q . q q 

o a 

'iln.111-HlHlvl 

• 

" 

'illflflT:iltt�mtflm�!'JlJ'lf'W��l-:J"] f)'IJ'W'U{YH1'1.J ·�r ti'1!'Jfll'j'VJ'iJ'Vll-:Jl'IJ 7 flf-:Jl'U'J$1-:J 

flel'U�el fl'I.Jl'U 'il'U m �-vt-:i1nrn�!'J1v-l'tl v-lii\9l'l'l l l tt �l'W 1'1-.!tlJ��m � !'JU\91 fl�l-:J fl'W'Vl Nilil� 1 �!'J�'U� 
IIJ!ll"' _+j c!o d d d d "I !lJ "' lfJ !iJo, _+J llJ •IIJ!ll 
!�'j'I.Jl,l!'J Ca(N03\ lJ'ill'W1'UtlJ'tl�m'tl!'J'Q-:J'Vl�� 6.50 llJ'tl� 'jel-:J'tl-:JlJlflel\9l'U'Vl !�'j'I.Jl,l!'J Ca+B !lJ !� 

fo�mtflm�!'J:JJ U'tl� CaCl
2 

vY-:i 3 fl�:JJii�l'U1'UllJ��m�v1n�'t�v-:inumni1iei 2.33, 1.83 1rn� 1.33 

\9ll'jl-:J�2 fltl!fll'\lffll!'J'Welfl'I.Jl-:J1.h�fll'j'IJel-:Jv-l'tl'\IHl'IJ'W'U1l ''W!'J' 'll1-:Jtn'I.Jt�!'J'.lv-l'tlv-lii\91 il.fl. 2551 � 
q q 'U q 

I QQJ 3} 'j} .:::l .c::::i, a' 

11 u 1 v1 'il !'J'U'W 111 mm-:i irm'W m11 \91 'j 11 m-:i el u 'Vl u 'W'Vl 
• 

'lf'W�'Uel-:J 

Ufl'tl!OJf!'JlJ 

Control 

Ca+B 

F-test

CV(%)

ili Duncan's new Multiple Range Test 

ns 'hJiimllJU\ilfl\lll�n'\.l'Vll�'ff()� 

I 

m 1 mm u 

29.60 

27.60 

30.46 

28.87 

ns 

9.11 

TSS 

(
0Brix) 

14.41 a 11 

14.03 a 

12.68 b 

13.87 a 

* 

4.87 

* iimllJU\ilfl\lll� iim1ci1�iitJtJ'fflrltJJUtl::'fflrlt\Jt�'Vll�'ffi1��1::�1.Jfl')llJl�m1\1 9 5 %

TA 

(%) 

0.007 

0.007 

0.006 

0.007 

ns 

39.32 
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'illflfll':i 1 tt�vufl�!CJfVlJ'lf'WIPl�1,:i"l n1J'W'J,,!(v-n11J '�f �1vm1�'J,,l'Vll-:J i1J 7 flf-:i 1 mh-:i 

fleJ'J,,I\Pl eJ fllJl'J,,l 'il'J,,I fl 'J�i-:itn1Jl�V1N� Nii\91 tiJ'Vi1 i tt N�� �1Jiifl17lJ!! 'W 'J,,ll'f1 eJ!l\91 fl�l-:1 fl'J,,l'Vl 7-:Ji1'(1� 1rle:i 
V ' I 'J} V 

1\Plfl17lJ!l'W'J,,l!UeJ'l11-:Jln1J!nV1N�Nii\91�1J17N���1Jvit�f1J'UV!!fl�!9fVlJl1,:J 4 nci:1Jiim1m1tl'J,,!!UeJ 
q q 

I 9/ I I 

imi'1�v,:in'J,,I 11PlV�'J,,!vit�f1J�V Ca(N03\ N���1Jiim1ll11umue:imnvir[IPl 30.46 'W1\?l'l,,I �'J,,lvi 
ll] 9/QJ ,.+I QJ d I � 9/ I 9J d lfl 'l/J 'J)o., + .c::i � 

!IPl'JlJl,!V Ca+B 1rn� CaCl2 N���1Jllfl17llll'J,,l'J,,l!'J,,le)'J,,le)Vfl17\91'1,,1'Vl Ill !\Pl'JlJ�VllflmCJWll fie) 28.87, 

27.60 1rn� 29.60 'W1\?l'l,,I \911m11�1J 

.I"" d.d I/I'll1J1'mW'llfl-:JH'll.:J'Yltl�'in£1 !YI 

'il7flnnitt�V!!flm9fvll'lf'W\Pl�7.:J"l n1J'W'J,,1(��1J '�f �1vm1�'\,,l'VlNi1J 7 flf-:itmh.:i 

fleJ'J,,I\PleJfllJl'J,,l 'il'J,,I fl'J �i-:11nrn� V1N� Nii\9l'Vi 7 i ttiJ�mW 'UeJ sl!! �,:i�� �� 7V l�i 'J,,I tl1i'l,,l!!\91 fl�l-:1 f1'J,,l'Vl7-:J 

i1'ii� 11PlV�1J11iJ�mW'UeJ,:J!!�,:J���mv1�1rle:i1nrn�v1N�Nii\9l'il7fl�'j,,!��1J�l�f1J�V Ca(N03\ 

N���1JiiiJ�mW'UeJ.:J11�,:i���mv1��1�i1'\Pl 12.68 e:i-:irt11JfoCJf 1e:i,:i�,:im�eJ�'J,,!�l�f1Ji:lv Ca+B 
q q 

"'. I"" G d II) 'J/ C> o' O o, I 'J} "'IIJ 'Ii) 'J} 
!!�� CaCl2 llU'JlJ1W'UeJ-:J!!'U-:l'Vl��mv !\Pl 13.87 !rn� 14.03 e),:jffllJ'jf)C}f \917llm\Pl1J i1'1'1,,1\91'\,,l'Vl Ill !\Pl 
0.1 ,.+1 Ci d,. ,� cl d ll] y d � � ii
mu VII fl mCJf Vllllu 1m1u 'UeJ-:l!! 'U-:J'Vl ��mv 1\Pli1'-:J'Vl i1'1PlfleJ 14.41 e:i-:iff11J 1 flCJf 

q "' q 

tJ�mWfl';iYl�,'Ylifl';i(,},� 

'il1nm1itt�m1flmCJfVll'lf'WIPl�1,:i"l n1J'W'J,,1(��1J '�f �1vm1�'\,,l'Vll-:Ji1J 7 flf-:itmh-:i 

f)e)'J,,I\P}e)fllJl'J,,l'i)'J,,I m�i-:11nrn�V1N�Nii\911ii'Vi11 ttiJ�mw fl'J\Pl� l'Vl!'Vl'J\9l l�!!\91fl�7,:Jf)'J,,l'VJ7,:Ji1'(1� 11Plv 

• I o' d o' 0.006-0.007 !UeJ'J!C}f'J,,1\,1 

I I 

.:'"I t:::t � ' � V 1 ' d' at I _1� 'l/ V 
3.) Ntl'Ufl.:J'J.df.1Hfltl!9f f.lil'll'UYl(,Jl.:J9 'YU'tt'Yll.:J 'lJ flel'U fll';i !fl'U!flf.11(,}fltJ';i'mWfl 1 lil!'llil'll'U 'llfl.:Jfill>J 

0rn111u1mrn�Ntl'Vr�''Uwu11 •1-fo•
" " 

'Vi1m11n1J\?l1eJV7-:Ji1J��1J'W'J,,! (��!�e)'J,,I�� 1 flf,:j \,l,:J!!�!�e)'J,,!�tj'l:Ullflll ii-:i !�e)'J,,lf)'J,,!VlV'J,,1 
j/ I I I I 

255111ll 5 flf-:i 11Plv\?l1e:irl1-:ii1Jii 2 !!1J1J 1�11n i1J'il1nn-:ivi�IPlN� 1rn�i1J'il1nn-:ivi1ii�IPlN� 11PlV'ffll 
q 

!) I I I 

1n1Jflf-:JII� 10 i1J 'illfli1Jvi 5-6 'UeMVeJIPlviiimmrn�'IJ'J,,ll\Pl'\JeJ,:Jf)-:Jimi'!�V,:Jfl'J,,I 'ff1'J,,!N���1J'Vi7fl7'J 
q 

1n1J\?l1eJV7-:lNil��1J 'illfl�-:J�ii'Um\Plll���l!!'n'W-:1 imi'1�V,:Jf)'J,,I i'J,,l'J�V�ln1J!�V1NII Nii\91�'1,,1�� 2 N� 
" I " 

1wn\917ll�7'1,,11'J,,!CJf7i'J,,lll���-ir-:i'VllPliieJ-:J lm1���N"1'il�1wne1e1fl!�'J,,I 3 'ff1'J,,11�11n ri1wue:i-:in�rn�v,:i 
� J 9/ 0 e::,. a' e::,. 

t'LI"1eJfl !'J,,!eJ 11mmm11m1�11urn1w1iWJeJ1'Yil'J 
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qQJ 'J) 'JI .d � o' 
1'iH.l'U'U'l11tlU'l1� �tll'U'ttm�tl'U'Vl'U'U'Vl 'Vl.ff. 2551 

'lf'U�'Utl�1fo 
,!! 

L�tl'U 
. 

cl 

U'fl1;l!"lftl:IJ 'Vl. 'fl. :IJ .ti. fl. 'fl. �.'fl. fl. ti. 

Control 0.83 0.92 b
11 

1.11 1.37 ab 1.68 ab 

CaCl2 0.85 0.86 b 1.00 1.16 b 1.58 b 

Ca (NO3)2 1.12 1.31 a 1.59 2.00 a 2.13 a 

Ca+B 0.94 1.06 ab 1.20 1.27 ab 1.72 ab 

F-test ns ns ns ns ns 

CV(%) 22.08 17.77 26.31 27.72 11.36 

I/ fi1m�a�iion1l'ifllf11Jll\llfl.i1�n'U1 'UlllJ'l,� iirn11JU\llfl.i1� f)'Ufl�1�iitl'arl1rit1J'Yll�1l'(l9i 1rlo11J11J1Jll11J1J hw 

it Duncan's new Multiple Range Test 

ns 1liliirn11J11,m.i1�num�1YG9i

'illflfll'jlir�mL'fl'1L;tl:IJ'lf'U��W'l n1.1imf'Vli1J ·�r �1tlflWVl'U'VlNl1.l 7 'flf�l'U'tl1� 

fltl'U �fl fl1.11'U 'il'U m�J�1nrn�t11 J),rn rl�\91i11v111 irm1:1JL�:IJ'lj''U 'IJ eMU'fl'1L;tl:IJ l 'U l 1.l'Vl i1.1 'il lfl����� 

rl'1'1Jtl�U�'1�!$JtJ'Uii 'fl11:IJLL\91 fl� 1� fl'U'Vl l��i)� 1 �tl'Vl1.111�'U� i�f 1.1� ti Ca(NO3\ ii 'fl11:IJL�:IJ�'U 
' ,, 

'Utl�U'flm;t1:1J � �'Vl -q�i�u�1$JtJ'U 'Vl t)'l:Jfll'fl:1Jii�1$JtJ'U fl'Ut1lt1'U ii m1rn�:1J�'U tl�l 'U'tl1� 1.12-2.13 
• I o' <CJ o' <!! 91 d 11J 9/0, .+1 11J •11) 9/0, .+1 c1 c1 91 91 '9 , 

!lJt}'j!"lf'U\91 Hl�'1�:1Jl'fltl\9l'U'Vl 1�rn1Jt1 Ca+B !:IJ l�'i1.l1JtlU'flm"lft1:IJ :IJ'fl11:IJL'U:IJ'IJ'Utltl !'U'l51� 0.94-
. . ., 

... I cl d cl o Q../ 9,1 .d tr} 9/v _i-1 .d 'J) 'J) .d � 

1.72 Lrn� 0.83-1.68 L1Jfl'j!"lf'U\91\911:IJ"1�1.l U'1�\9l'U'Vl 1�rnl,ltl CaCl2 :IJ'fl11:IJL'IJ:IJ'IJ'U'Utl�U'fl'1L"lftl:IJ\911 
.d � I 9) .d tq 'lfl 'j)QJ _i-1 ,::i .d 'J) 'J) 'G] 

I 

... I ,,, d o'., 9) d 
'Vl�� \911fl11\9l'U'Vl !:IJ !�'i1.l1JtlU'f11;1L"lft1:IJ:IJ'fl1l:IJL'IJ:IJ'IJ'Utltl l'U'l51� 0.85-1.58 !lJt}'j!"lf'U\91 !�tl\9l'U'Vl 
. . ., 

11J 9/0, .+J c1 91 91 c1 , 91 d ll) 'l/J 9/0, .+1 c1 '9 <!! 

1�rnl,ltl CaCl2 :IJ'fl11:IJL'IJ:IJ'IJ'U'Utl�U'fl'1L"lftl:IJ��fl11\9l'U'Vl !:IJ l�'i1.ll,ltlU'flm"lft1:IJU'fl !'UL�tl'U 
I t  .<:!:I ,I d cl 

'Vlt)'l:Jfll'fl:IJL'Vll'U'U 'fltl 0.85 itJmL"lf'U\91 
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I Q Q.I 'j) 'J} d � 

tt'W1t11'iltl'IJ'W'Yi1mm-:i 'fft11'Wtt�1-:it1'W'Vl'W'W'Vl 'V-l.ft'. 2551 

'MU�'Ut1-:iilt1 
"I 

!� tl 'W
q 

"' 

llfl�l"litl:IJ 'V-l. fl. :IJ. ti. tl. fl. 'ff.fl. tl. ti. 

Control 1.16 1.41 1.29 b 11 1.37 b 1.83 b 

CaCl2 1.14 1.22 1.18 b 1.73 ab 1.68 b 

Ca (NO3)2 1.28 1.51 2.15 a 2.06 a 2.51 a 

Ca+B 1.17 1.36 1.51 ab 1.87 ab 1.85 b 

F-test ns ns ns ns * 

CV(%) 12.29 19.84 26.53 19.12 9.87 

I/ flltil�IJ�U!)nl,j'j f)lfl1Jll\ilfl�l�flll1 llllU'JJ� iiw:nlJIIM�l� nw1rl1�iiut1rl1flty'Vlml'G91 l�m,J'fornifou l\illJ

1tl Duncan's new Multiple Range Test

ns 
1liiiim11J11\iln�1�num�trG9\ 

,, 
'illtltll'Jltt�mtflmClftl:IJ'MU��W'l fl1J'W'W1fmru ·�r �1tlfl7'J'Vj'W'Vl1-:J'lu 7 fli'-:i'lmh-:i 

f)tl'W� el tl1Jl'W 'il'W tl'J �J-:i1�1Jl�t11 rt� rtil\91 ifrvh 'l ttml:IJ!'U:IJ'U'W 'Uel-:JllflmClf tl:IJ l 'W 'l uv-l-a'U 'illtl�-:J� iii

�� rt� 'IJ el-:J 1$Jel 'W 'V-l ()11 fllfl:IJ ii-:i ir-:imfl:1Jiim1mt\?l n� 1-:i fl'W 'Vl 1-:i ni)� 1t�fl11m 'U:IJ'U 'W 'IJ el-:J l! fl mcif t1:1J l 'W 

'l u'V-l-a'U'illn�-:i� iii�� rt� 'l m$Jel'W fl'Wt11t1'Wi'.im1m1\?l n�1-:i fl'W'V11-:ini)� 1�t1'V-lu11 'l m$Jel'W 

'l 
"' "' v v "' ! v "' "' di V d 1JJ v"' .+1 "' 'V-l(j'},Jfllfl:IJ 1J'V-l�1J:1Jfl11:IJ!'IJ:IJ'IJ'W'Uel-:Jllfl�l"1itl:IJ nmfltl-:Jtl'W:IJltl "li-:J\?l'W'Vl t�'JUl,!tl Ca(NO3)2 :1Jfl11:IJ 

V V "' d . I o' d o' "I V d1J] Vv .+1 \J] •IJ] V"' .+I l'IJ:IJ'IJ'W'Uel-:Jllflm"lit1:IJ'ff-:J'Vl'ff� 1.28 !lJel'Jl"li'W\91 'jel-:J�-:J:IJlflel\?l'W'Vl t�'j1J1Jtl Ca+B tm� t:IJ l�'JUlJtl 
cu q q q 

d d 9) 'J) d ... I cl d rl O Q,I I 3) dl.l] !})Q.I ... +1 
l!flmt1ft1:1J :1Jm1m'IJ:1J'IJ'W'Ut1-:Jllfl�ttlftl:1.J 1.17 1m� 1.16 t1Jel'Jt"li'W\?l \917:iJm�u 'ff1'W\9l'W'Vl i�rn1Jt1 

q 

.c1 'J) 'j) d 'j) d � ... I d' cl "'l "I "' 

''l "'"' 
CaCl2 :I.Jfl11:IJ!'IJ:IJ'IJ'W'Uel-:Jllfl�l"1itl:IJ 'Weltl'Vl��flel 1.14 !1Jtl'Jl"1i'W\?l 'Wl�el'W:IJQ'Wltl'W 'V-l1J11 1J'V-l�1J:IJ 

V V "' 'l V<i v 1 
V "'\JJ Vv .+I "' V V 

m1:1J1'1J:1J'IJ'W'Uel-:Jl!flmitt1:1J nmfltl-:Jtl'W:IJltl �tl\?l'W'Vl i�rnlJtl Ca(NO3)2 :1Jml:1J1'1J:1J'IJ'W'Uel-:J 
"' d . I o' d o' "I V dlJJ '\JJ Va, .+1 "' v dlJJ Vv .:+-t 

llflm"litl:IJ'ff-:J'Vl'ff� 1.51 !lJel'Jl"li'W\91 'jel-:J�-:J:IJlflel\?l'W'Vl t:IJ t�'j1J1Jtll!fl�l"1itl:IJ ll��\?l'W'Vl t�'j1J1Jtl Ca+B
cu q q q 

d V V "1 • I o' d o' o v ' V dlJ] Vv .+t "1 

:1Jml:1J1'1J:1J'IJ'W'llel-:Jttflm"lit1:1J 1 .41 tm� 1.36 t1Jel'Jt"li'W\?l m:iJm�u 'ff1'W\9l'W'Vl t�'JU1.Jtl CaCl2 :1Jm1:1J 
v v "' v d "I .I o' d  "

'l 
"I , q "' v d1JJV"' 

!'IJ:IJ'IJ'W'Uel-:Jl!flm"litl:IJ'Weltl'Vl��flel 1.22 !1Jel'Jl"1i'W\?l 'Wl�el'Wtl'Jtlt)lfl:IJ 'V-l1J11 t1J'V-l�1J'illtl\9l'W'Vl t�'JU 

.:+-t "' V V "' d .I o' d o' "I V dlJJ Va, .+I 1.Jtl Ca(NO3)2 :1Jfl11:IJ!'IJ:IJ'IJ'W'Uel-:Jllflmt1ft1:IJ�-:J'Vl�� 2.15 !lJel'Jl"li'W\91 'jt),:j�-:J:IJlflel\?l'W'Vl t�'J1Jl,!tl 
"' v v "' .I o' d  ,1 v dlJ] •IJJV"' .+1 "' "' v v 

Ca+B :1Jfl11:IJ!'IJ:IJ'IJ'W'Uel-:Jllflm"1itl:IJ 1.51 llJtlWlf'W\91 \?l'W'Vl t:IJ t�'JU1.Jmlfl�l"1itl:IJ :1Jfl11:IJ!'IJ:IJ'IJ'W'Uel-:J 
"' .I o' d o'"' , V , q "I <> V "'\JJ Va, .+I "' V V 

!!fl�l"lftl:IJ 1.29 !1Jel'Jl"1i'W\?l :1Jfll'Weltltl11 t'Wl�el'W:IJQ'Wltl'W ll��\?l'W'Vl t�'JU1.Jtl CaCl2 :1Jfl11:IJ!'IJ:IJ'IJ'W 

'Uel-:Jllfl�tcif t1:1JU elt1�n�fi el 1.18 tu el {1i�'W 1,1 i'.i�1tl' el t1n11 'l m$Jel'WlJ 1:1 m tl'Wt'lf'Wt� t11 fl'W 'l m$Jel 'W 
q q 

'ff-:J'Yilfl:IJ 'V-l1J11 l1Jv-l-a'U 'illtl�'W� L�f U�tl Ca(NO3\ iJml:IJ!'U:IJ'U'W'Uel-:Jllfl�!Clftl:IJ� -:J��� 2.06 
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• I o' d o' .Ji "" 91 91 d 91 , q "' ct 91 d II) 91., .+t llJel 'J!ClfU\91 CJf-:J:IJfl'JllH'UlJ'IJ'U'Uel-:JU 'fHHCJ/!'.llJ'U el!'.lfl11 ! 'Ul� el'U f)'.ifi,f;)lfllJ ':i el-:Jl'MlJlfl el\?l'U'Vl !� ':i1Jl,!!'.I
.c! 'j) 'j) .t:::I ... I ,/ d ti O QJ I 9,/ d 

Ca+B mi� CaCl
2 

lJfl'JllH'UlJ'IJ'U'Uel-:JUfli:UtJ/!'.llJ 1.87 mi� 1.73 llJel':iltJ/'U\91 \?lllJlll�U ff'J'U\?l'U'Vl
II) •II) 91., .+t "" "" 91 91 "' 91 d ct .I o' d o' q ct ., 
!lJ !�':i1Jl,!!'.IU mHCJ/!'.llJ lJfl'JllH'UlJ'IJ'U 'Uel-:J Ufli:UtJ/!'.llJ'Uel!'.l'Vl i'l�flel 1.3 7 llJ el ':i ltJ/'U \91 ! 'Ul�el'U f)'U!'.11!'.l'U

•q ., 91 d
ll)

91v .+t d 91 91 d d .I o' d o''V'l1J1l !1J'V'lll1J'illf)\?l'U'Vl 1mU1,!!'.I Ca(N0)
2 

lJfl'JllJl'UlJ'IJ'U'Uel-:JUfli:UtJ/!'.llJ�-:J'Vl".(� 2.51 llJel':iltJ/'U\91 
cl 91 d

ll)
91v .+t II) •11)91v .+i d d 91 91 d 

':iel-:Jll-:JlJlflel\?l'U'Vl !�':i1Jl,!!'.I Ca+B Ull� !lJ !�':i1Jl,!!'.IUfli:UtJ/!'.llJ lJfl'JllH'UlJ'IJ'U'Uel-:JUflllltJ/!'.llJ 1.85 irn� 
... I ,/ d c/ O QJ I 'j) d l.r} 'j)QJ _+j d 'j) 'j) .ci 'j) d � 

1.83 llJel':iltJ/'U\91 \?lllJlll�U ff1'U\?l'U'Vl !�':i1Jl,!!'.I CaCl
2 

lJfl'JllH'UlJ'IJ'U'Uel-:JUfli:Utlf!'JlJ'Uel!'.l'Vl".(�flel 1.68 

• I o' d o' llJel':iltJ/'U\91 

d 'j) 'j)  e::t 9 QJ QJ ,/ , d d  Q 
\?ll':il-:J'Vl5 fl1llH'UlJ'IJ'U'Uel-:J'lil\?lUf11:Ut1ftllJ (% Ca) 1'Uf,,lll'V'lll1J'V'l'U'li ''Wtl" 'ln-:JlnlJlf)!'J'Jf,,lllf,,lll\91 ff.fl. 

d 
2551 'Vl 

q q <u q 

I Ct.Q./ 'j) 'j) Cl .:::t. cl 
'\1'U 1!'.11 'il !'.l'U'U '111!'.IU'l·M fftll'U'\1 ll 1-:Jel'U'Vl 'U'U'Vl 

q 

'lf'W�'UeJ-:iilv 
' "" 

ff1'U1J':il'Jtl!f,,lll 
q 

"' "' d 
l'U�elf) u fl m CJ/ !'.Ill n-aurnv-:i

Control 0.66 0.25 ab 11 

CaC1
2 

0.68 2.32 b 

Ca (N0
3
)

2 
0.69 0.32 a 

Ca+B 0.68 0.26 ab 

F-test ns ns 

CV(%) 12.53 15.78 

it Duncan's new Multiple Range Test 

ns 'liJjjm11Jt1\ilf19ll�f1'W'Vll�'ffow 

-=I -=I 

fHl'l.mUH 

l'Uel 

0.17 

0.14 

0.18 

0.16 

ns 

19.76 

,, 

'illf)f)l':i1tt�!'.IUfli:U'1f!'.llJ'lf'W��l-:J"7 fiuiu{viiu ·�r ¢11!'.Jf)l':i�'U'Vll-:Jiu 7 fli'-:i1mh-:i 
' ' ,, 

f1el'U�elf)1Jl'U 'il'U m�-n'-:iinrnn!'.l'Jf,,l(l r,.iil\?l llli111 ttm1m�lJ�'U 'Uel-:JU mH'1f !'.llJ 1 u f)�1J l� !'.1-:JlJfl'JllJ 
' ,, 

u\91 n�1-:i fl'U'Vl 1-:iffi1� i �vviu 11�uvi 1¢11 uil miflm'1ft11J-n'-:i 4 ncilJ iim1m�lJ�'U 'lleJ-:iu fli:U'41!'.llJ 
q q 

q 91"' ., ct •q , • t o' d o' 1 , d II) 91., .+t "' "" 91 91 
tf11:Ufl!'J-:Jf)'U flelel!'.1 t'U'lf'J-:J 0.66-0.68 l1Jel':iltJ/'U\?l !�!'.lf)lllJ'Vl 1m1J1J!'.IUf11:Ut1ft1lJlJ'fl1llH'UlJ'IJ'U'Uel-:J

qJ q q 

d I 'j) d
lr] 

1\r] 'j)a.1 ... +I .c:i .c:::I d 'J) 
u fl1:UCJ/t11Jff-:im1\?l'U'Vl 11J 1�':i1J1J t1Ufl1:UtJ/t1lJL'V'l v-:irn nu eJ!'.I

qJ q 
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'illflfll'.iltt�m1fftH;t1:1J'lf'U��w1 tiu�\nfvniu ·��, �1t1m'.ivJuyn:11u 7 flf-:i1mh:i 

f)e)U � ti fl1J lU 'ilU m�i-:i1nrn�t111!-H'I N�\91 tli'l'll l tt'm1m'li'mi'mrn-:iu mH;tl:IJ 1 miJf, ti fliim1:w

U\?lfl�1-:inu'Vl1-:i'fta� 1�t1viu11�u�1�fu�t1 CaCI
2 

iim1m'li':w'li'wut1-:iuflm;t1:w,!t1t1���;{e1 2.32
• I .,, c:l .,, <!! 'J/ d i!] 'J/"' .+i "' 'J/ 'J/ "' !lJtl'.i!CJfU\91 '.iel-:JtM:IJlflel\?lU'Vl !�'.i1Jl,!tl Ca(NO)

2 
!!1:l� Ca+B :Wfl'Jl:IJ!'IJ:IJ'IJU'Uel-:!Uflr:HCJftl:IJ 0.32 !!'a�

,. I fJ' d cl O Q.I 9J d lft I\J] 9,/QJ n+I d d 'j/ 'j/ d 'jJ d � 0.26 !lJel'.i!CJfU\91 \911:IJ'17�1J !!'/;'l�\?lU'Vl !:IJ 1�'.i1J1JtlUflr:HCJftl:IJ:IJfl'Jl:IJ!'IJ:IJ'IJU'Uel-:JUflr:HCJftl:IJUeltl'Vl'ft�flel • • 

• I .,, c:l .,,
0.25 !lJel'.i!CJfU� 

., 
<!I 

!'1-Hl 

,, 

'illflfll'.iltt�m1flm;t1:1J'lf'U��w1 tiu�mfviiiu ·��, �1t1m'.ivlum-:i1u 7 flf-:i1mb-:i 
' ' ,, 

f)e]l-J �elfl1J lU 'ilU fl'.i�'\'1-:J!fi1J!ntl1N'/;'l N�\91 tli'l'll l tt'm1:w 1'1i':w'li'u'UeJ-:J!!flr:H;tl:IJ 1 U! 'WeJiifl 11:IJ!!\91 fl�l-:J 
' ,, 

tlU'Vll-:J'fta� 1�t1viu11�u'Vi 1�fuilmtfl'/;'J!;t1:wi-:i 4 fl�:w iim1m'li':w'li'u'lle1-:iufl'/;'J!;t1:w lfl�'i�t1-:itiu • • 

<!! '9 ' • I o' 0 .,, '1 'JI ""l!J 'JI"' .+1 "' "' 'JI 'JI 
flelel� 1U'lf'J-:J 0.14-0.18 !lJel'.i!CJfU\91 !�tl�U'Vl 1�'.iUl,!tl!!fl'/;'J!CJftl:IJ Ca(NO

3
)

2 
:Wfl'Jl:IJ!'IJ:IJ'IJU'Uel-:J 

Ufl'/;'J!;t1:w1:1-:i�'ft�;{e1 0.18 11le1{1CJ}w,,' '.ieJ-:J'/;'J-:J:IJl;{ei �u�1ll1�fuilm1flm;t1:w �u�1�fuilt1 Ca+B 
cu q q q 

e::i 'j/ 'JJ ,:::::1, ... I cl d  ti O QI 

!!'a� CaCl
2 

:wm1m'IJ:1J'IJU'Uel-:J!!fl'/;'J!CJftl:IJ 0.17, 0.16 !!'a� 0.14 !1JelWlfU\91\911:IJ'17�1J 

\917'.il-:J� 6 �111fl'.il�tt11le1{1i1Jm11n\?l tu t\?l'.i!'ilmf-:i11:w� (% N) 1u1uviiiu�u£ ''Wtl' 'illfl�-:i��� 
q q cu q 

N'/;'l elltl 20 iJ �'rl'l.J'Jtl1�tl'IJUtt1tl!!tt-:J 'fttll'W'l-1'/;'J'J-:J�U'VlUU'\'1 'VI.fl'. 2551 • • 

'lf'U�'UeJ-:Jilt1 !�tlU• 

"' 
Ufl'/;'J!CJftl:IJ 'VI. fl. :IJ. ti. fl. fl. 'ft.fl. fl .ti. 

Control 2.39 a 2.19 a 2.04 a 1.91 a 1.76 a 

CaCl
2 

2.52 a 2.29 a 2.16 a 2.02 a 2.01 a 

Ca (NO
3
\ 2.61 a 2.26 a 2.44 a 1.83 a 1.94 a 

Ca+B 2.52 a 2.42 a 2.28 a 2.14 a 1.97 a 

F-test ns ns ns ns ns 

CV(%) 6.38 11.53 11.47 20.22 11.15 
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d I � cl o' d cl l.r] ;t Q.I Q.I cl � d
lfl 

' 

\911'.il-:J'Vl 7 m1m11::;m1leiwlftJ\911iWl ttJ 1mt'iltJ'Vl-:J'Mll\91 (% N) 'luhrvrnu'V'ltJ1i ''WV' 'illf1fM'Vl tll 

'lf'W\91'\JeJ-:JiJcJ 

Control 

CaCl
2 

Ca (NO
3

\ 

Ca+B 

F-test

CV(¾) 

'V'l. fl. 

2.46 b 

2.59 ab 

2.77 a 

2.73 ab 

ns 

5.54 

q q cu q 

lJ .cl. 

2.41 a 

2.40 a 

2.62 a 

2.56 a 

ns 

8.49 

!\?leltJ 

f). fl. 

2.24 b 

2.31 ab 

2.67 a 

2.54 ab 

ns 

7.56 

LY. fl. 

1.90 a 

1.86 a 

2.18 a 

2.19 a 

ns 

8.64 

f),cl. 

1.95 a 

1.88 a 

2.09 a 

2.00 a 

ns 

10.60 

\911'.il-:J� 8 �111m1::;t11iJeJ{1;tJ1'11il\9l ltJ !\91'.i!'il'l-nf-:i'Mll\91 (% N) 'luvrn'V'll:llJ�'iJTI ''Wei' 'lf1-:J!n1J!�cl1 
q q cu q 

d I QQ.I 'j} y d .<::::, cl 
v-n1v-1ii\9l LY.fl. 2551 'Vl'MtJ1c11'ilcJ'lltJTT1mm-:i 1:YmtJTTi11-:ieJtJ'VltJtJ'Vl 

'lf'W\91'\JeJ-:JiJcJ 
q 

!! fli'l!"!Wll 

Control 

CaC1
2 

Ca (NO
3
\ 

Ca+B 

F-test

CV(%)

"' "' 

q 

f)i'!lJ!i'lcl-:1

0.80 a 

0.84 a 

0.84 a 

0.83 a 

ns 

12.65 

0.59 a 

0.66 a 

0.67 a 

0.60 a 

ns 

7.50 

!'U el 

0.33 a 

0.39 a 

0.41 a 

0.31 a 

ns 

15.21 
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\911'H:J� 9 �1itm1�11ttJel11-1h.J1o11i7\9l'Wti'r:1'vhii'iY (% P) hJ
°

h.JVHlU'W'W'li ''WrJ' 'illfl�-:i���vH'l mv 20 
q q 'll q q 

TI �11il-rni11V'lJ'W,r1mt,r-:i i,-mlimn-:i�'W'Vl'W'Wll 'Vl.fl'. 2551 

'lfW�'lJ0-:J1fo 
<!! 

t�tl'W 
q 

"" C> 

U ffi:H CJW:IJ 'Vl.fl. :IJ .rJ. fl. fl. iY. fl. fl.rJ. 

Control 0.33 a 0.34 a 0.29 a 0.30 a 0.29 a 

CaCl
2 

0.27 a 0.26 a 0.29 a 0.24 a 0.24 a 

Ca (N03\ 0.33 a 0.34 a 0.34 a 0.30 a 0.29 a 

Ca+B 0.31 a 0.33 a 0.34 a 0.29 a 0.30 a 

F-test ns ns ns ns ns 

CV(%) 12.52 14.59 13.47 8.98 10.63 

'lflJ�'llel-:J1fo t�el'W 
"" C> 

umWlW:IJ 'Vl.fl. :IJ .rJ. fl. fl. 'r;1'. fl. fl .rJ. 

Control 0.32 a 0.34 a 0.30 b 0.27 a 0.30 a 

CaCl2 0.26 b 0.28 b 0.28 b 0.25 a 0.25 a 

Ca (N03\ 0.34 a 0.33 ab 0.35 a 0.27 a 0.28 a 

Ca+B 0.34 a 0.34 a 0.32 ab 0.31 a 0.31 a 

F-test * ns * ns ns 

CV(%) 9.30 9.08 6.43 13.19 17.55 
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d I ,:::i,a., fJ/ � d ,:::i, c/ 

'a'.'fl. 2551 'Vl 'Yi 'W 1 tl1 'iHJ'IJ 'W 'Yi 1 vu tt-:i 'a'm'W 'Yi m-:i e:i 'U 'Vl 'U 'U 'Vl 
q 

'lfu�'Ue:i-:iilv 
q 

ih'U11!rn.uv--1� 
.. .. .. 

t1.J�e:itl U'flm"lftl:IJ tl�lHM-:J ! 'U e) 

Control 0.11 a 0.16 a 0.21 a 

CaC1
2 

0.10 a 0.17 a 0.17 a 

Ca (NO
3

)
2 

0.11 a 0.16 a 0.18 a 

Ca+B 0.12 a 0.18 a 0.20 a 

F-test ns ns ns 

CV(%) 16.00 24.89 21.91 

\911'.il-:J� 12 �71!'fl'.i7�'ttt1.Je:i{tq}'iJ\911i7(,J i�U'Vlff!;tl:IJ (% K) i'W'l1J�'i11J'W'W1f •��• 'illtl�-:J���v--1� tll� 

20 TI � 'Yi'W1tl1,Jtl'IJ'UM1t1UM-:J 'a'tl7U'Yi�1-:J�'U'Vl'U'U'Vl � .fl. 2551 
q 

'Jfu�'Ue:i-:iilv !�e)'U
.. 

U'flm"lftl:IJ �.'fl. :IJ. ti. tl. 'fl. 'a'.'fl. 

Control 2.06 a 2.16 a 1.75 a 1.49 a 

CaC12 2.13 a 2.42 a 2.12 a 1.50 a 

Ca (NO3)2 1.99 a 2.18 a 2.04 a 1.40 a 

Ca+B 2.12 a 2.20 a 2.23 a 1.37 a 

F-test ns ns ns ns 

CV(%) 13.23 14.00 13.78 14.42 

tl .ti. 

1.28 a 

1.52 a 

1.15 a 

1.11 a 

ns 

22.43 
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'lfW�'UtJ-:'l'Utl 
cl 

!�tl'W
d 

u fl (I! G1$ tllJ �.fl. lJ. ti. f1. fl. rt'.fl. n. t1.

Control 2.02 a 2.02 a 1.89 a 1.23 a 1.21 a 

CaC1
2 

2.11 a 2.28 a 1.96 a 1.61 a 1.46 a 

Ca (NO
3
)z 2.26 a 2.24 a 1.91 a 1.61 a 1.27 a 

Ca+B 2.08 a 2.20 a 2.03 a 1.63 a 1.17 a 

F-test ns ns ns ns ns 

CV(%) 12.79 15.04 21.24 22.64 19.00 

.d I "" a' - I a' d a' t d 
'l "' "' a' _,I I d .d 

1,17'.il-:'l'Vl 14 fl11!fl'.i1�'11!1JtJ'HG1f'W\,11il� !�U'Vlrt'!GlftllJ (% K) 'WNi'l�i'liJ�'W� 'l'.,'l�' 'll1-:tmrnnt11 
c,, .d I .c:::t,a.., 'j) 'J) A .c:::t. r:/ 

Ni'INi'l\,1 �.fl'. 2551 'Vltt'W1t11'iltl'U'W'l11tlU'l1-:'I rt'l:ll'Wtt-a'J-:'ltl'W'Vl'W'W'Vl 

'll'W�'Utl-:'l'Utl 

Control 

Ca+B 

F-test

CV(%) 

d d 

• 

n-a rn-a t1-:i

0.92 a 

1.09 a 

0.94 a 

0.94 a 

ns 

11.98 

0.68 a 

0.74 a 

0.67 a 

0.64 a 

ns 

25.60 

cl 

!'Wt! 

0.83 b 

0.91 ab 

1.03 a 

0.88 b 

* 

7.11 



17 

'il1flfl1':iltt�VUflJ;U'1ffJlJ'lf'U��1-:J'7 tl'IJ'VH11J'W'I-J1r Fuyu 'W'IJ11 
1. fl1'.iltt�mtflm'1fmJm'W7� CaCl2 tm� Ca(NO3)2 !�lJfll'.i��vH'l U'fl�'fl�fll'.il'l��-;/1-:i'UeJ-:J

'W 1;1'1.J'W'W ( Fuyu u� fll'.i '19$UflJ;U'1f fJlJ '1 'W ium'.i fl1'.if11fl1;1 '1.J'W'IJ11 hJi1m�lJ fll'.i �� N'fl 
i-:iif m'ilt�'W!'W'.i 1� I 'W fll'.ifffl'hl 1if '19i'm1rn'li'1-1'1i''W1,111-J�'IJ �'hl'VlU 'W�'W 1 � -:im 'il 111'1 im11-1 

'JJ 3' d  QJ QJ t 'UlJ 'U 'W 'Vl mm� fl'IJ 'W 'fl 'LI 
2. � VUfl'fl!'1ffJlJ'lf'U��1-:J'7 i11i'.i N'fl�mJtt!fll'W �l'W�l-:!'7 'Uel-:J N'fl'W];1'1.J el �1-:!'11�! 'il'W !'lf'W m11-1

U 'W'W! ci'e) �-:J'U�U�-:Jtl'IJ fll'.i'Vl�'flel-:J I 'W�l-:JU'.i�!'Vlfl' i-:id ell'iltdeJ-:i 'illflellfJN'fl�!O'IJ!�V1
q 

U\9lfl�1-:Jtl'W
,, ,, '

'il7flfl1'.i'Vl�'fleJ-:J I 'W fl f-:itl 'W'IJ 11m1 '19i'ilvu flm'1f VlJell'ilt�'Wu 'W 1'V11-:i '1 'W m1i1mvi1-1 fll'.i��
q 

') .., .., o' II] 91 • d • I .., "'"' 91 91 ') 91 , .., N'fl 1'W'W'fl'IJ'W'W� Fuyu 1� U\9lfl1'.ilJfl1'.i1J'.i'IJTlifl1'.iU'fl�m1rn'lllJ'll'W mmm�irn '.i1lJfl'Ufl1'.i 
I J/ I I I JI 

l9$11lB'W'7 !'lf'W fl1'.iltt'W1 fl1'Wfl-:JUii�N'fl "1M 'Wl'il�'lf1mvim1-:iu�mt1m'fl�flWfl1'W'lJeJ-:J'W];1'1.J 
q 

QJ ,I I I 11] d 9 Y+ d. 0 9 3/ j) .a. QJ 6. .J & 'W'W� Fuyu U\9leJV1-:J !'.ifl\9111-Jfll'.i !'lf�mtflJ;UGJWlJ'il�'Vll !'l1\9l'W'YJ'Wfl1'.iN'fl\9l'W'fl'IJ!'WlJ'lJ'W'il-:Jm'.i 
0 di 'I ,,; 91 'IIJ. I 91 I 91 I "I II] I 'Vl1fl1'.ifl'fl'hl1 !'W!'.iel-:J\9l'W'Vl'Wfl1'1.Jfl !lJ�1V11fllJfl1'11'.ieJ !lJ 

V "' 

UHHYl'HJ1,Hl..:J 

q � q 

n'.i�fll ff'f!U�tvl'lf'.i. 2548. fl1'.i!�lJfl1'.i��N'f!U'fl�flWfl1'W N'fl'W1;1'1.J'W'W'li Fuyu i�Vfll'.iN'f!'lJ!fl'ff'.iU'fl� 
q q 

fll'.i '19i'uflm'1f v1-1-:/11-1 tl'IJ i'LI '.i eJ'W. 1'Vl Vl'U'W 'W'liU�tlJtlJ1 i 'Vl 1-1m1'Vl m1;1 mn'hlmf1'7'fl'\9lf 
I C).QJ d..<:::i. ..::::i. ·� � d� � 

... I 
d..<:::i. n�m1'W1'ilmfl1-J�'W. 2544. rnnm11'157fl1'.i �iie1m111m1�11�uuti�'W'll. fleJ-:Jllj'W1'VlV1 nm 

1'lf7fl1'.i !fl'hl\91 '.i h-:ivim{'lf1-J'W1-11:1'11 mttf fll'.i tfl'hl\9lrn 11-:iu1 �rnfl'i 'Vl v i1n�, m-:irn'W 1. 
q q q 

ii v� �1-:J'W\91 '.il. 253 8. 11!lt1fl11ut1�1iifl111'11'ilmr1ii. fl1fl1'lf1Uii�1'Vl v1 1-1 mi'Vl m1;1 mn'hlmf!'11:Y\91{ 
q .. 

fl'.i-:J!'Vl'W"1 
d. .a. .a. ,I "'1.d ,. I fJJ 31 9 9 I QJ a' u '.i�'Vlu m'.i v� fl\91\9l'W-:Jfl'. 2548. fll'.i t1J'fl V'WU1J'f!-:Jm1rn'll1-1 'll'W 'lleJ-:J1i 7\91 mm'.i 1 'W 1 'LIU 'fl� N'fl'lflJ'W'W'W 1i 

. � . 

'\'l'IJ'VllJ ,J'W'VlU'fl� N'fl'llel-:JU vu fl J;U'1ffJlJ�I tt'Vll-:J I 'LI flel'W fll'.i tnrn�V1�elflWfl1'W N'fl .1'Vl Vl'U'W'W 'Ii
q • 

u�tyty1 i'Vl, 1-1mi'Vlv11;1mn'hl\91'.if1'71:1'\91f
v-:iv'Vl1i teJ'fft:i'fl'm. 2535. Uflm'1fv1-1-t'IJ'.ieJ'Wl'W�'Wtm��'lf. u'W1��m1'1offilv'Vl1-:i'1'1.Jn'Lii�N'fl. �'I-A 

• q 

Utl� iJu 14(4):298-314.
q 

� ..::::i. QJ ,I 

. 2546. 1iwrnmn'W'll.1-1m1'Vlm'flmfl'hl\91'.if1'71:l\91'.i, flH!'Vl'W"1. 
-- q • 

1 vii 1 
"' . I "'"' "' .., " 

. 2547. fll'J 11 tl'YIN 'l.J. fl1fl1'1511Jii'W1'VlfJ1 'flW�!fl'hl\91'.i lJ'l111'VlV1'f!V!fl'hl\91'.if1'1'1;'(\91'.i, 
-- q .. 

flH!'Vl'W"1 
d. d' � c! 

,
� .a. QJ cl f1'11:1'1-1 1:1111w1-:ifl'. 2544. m111m1�111i1�e1m11 'W'W'll, 1-1m1'Vlm'flmfl'hl\91'.if1'7'fl'\91'.i n1-:it'Vl'W"1. 
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ff'lJ'J\,mr 'il'W'Yl';i'U';i'HU f1. 2545. 'UOJ'l111i1\9ltl1'117';i rn..:im1�'1iWHll'l1Um�t1fl1JlilWfll'V-l'lJel..:Jvrn I�.
q u q q q 

u11ci..:ivhn :http//www.sfst.org/conference/Fer_Fruit/macmicro.htm, 14 \9,j'i;llfltf 2546. 

ffll'Yl{ ilrr11..:imw e:it11it11. 2543. t1'YlTI'V-li'!'lJe:i..:iurimCJft1t1i1t1n1J 1u1e:iu�e:ifll{i 'lJ 1�1fl1\9lff�fft1 
q � q 

1 'U 'j �'W !!i'l� f11'j�fl v-li'J'lJe)..:Jtf �111..:J'W'W fi'W lfle) f1 l�'Yl �'Jll'J, 1'Yl l'Jl'W'V-l'W fi'U�OJOJl 1 'Y1. 
• u u 

C, ., o' 

ti '117 'J'Yl l'Jl i'l l'J! f11J \9l';i fl'1 ff \91 ';i. 
QI r/ a' 9/ Q..I .q .=,, � a:, cl a:, r/ 

1-.'.l'il'W'Yl';i 1..:Jfl'!!f11. 2535. 1n:iml':i'j"J'Yltll'llel..:J'W'l1 . fllfl1'lfl'V-lt]f11lfl'lff\9l'j flW�'J'Yll'Jlfl'lff\,)'j 
C, ., o' 

tl'l111'Yll'Jli'll'J!f11l\9l';ifl'lff\9l';i. f1H!'Yl'V-l"1. 
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