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Effect of Boron on Seed Quality of Peanut Tainan 9 
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Abstract 

Boron deficiency of peanut in Khan Kaen province was wide spread. The 
experiments were set up to investigate the effect of boron on the yield of peanut 
Tainan 9 and its seed quality with respect to the incident of hollow heart in the 
seed, seed germination and vigor. Application of boron at the rate of 0.25 kgB/ha 
significantly increased pod and seed yield per plant. The hollow heart incident due 
to boron deficiency of the large and the small seeds (a seive with a hole of 0.7 em 
in diameter was used to separate the size) were decreased significantly when boron 
was applied at the rate of 0.5 and 1 kgB/ha respectively. However, boron applied 
at such rate could only reduce the hollow heart incident of the large seed group to 
be less than 20Jo. The application of boron omitted fertilizers to peanut growing on 
the boron deficient soil accentuated the magnitude of hollow heart incident of the 
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seed. The large seed had less degree of hollow heart incident than the small one. 
Two-seeded pod and one-seeded pod were not significantly different in term of the 
production of seed with hollow heart incident. Lower boron seed (8.4-9.2 ugB/g) 
had less germination percentage, and vigor than higher boron one (11.1 ugB/ g). 
Germination percentage of seed was not affected by external application of boron. 
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n ff m-1 'IU1lfl<fl:::lUtl tJ nbQtJ.:n 'I·'I'UtJUtJ3JU~ mr1~~ .:!flU rY11 U<fl 1:1 ti~U 1~tJ tl~ nuu~u ~~tJU 
1un~~Ubb&1:::Uf1 n 1 U~U~U1'VI~-.:Jb flUb ~tJ1,Y111 u,n~u&r-:1 911nn11~3Jb nUb3J~~th~~ .:J"JJti.:Jnff m~ 

"I 'U 'U "I 'U I 

tl~ntf1~~.:~1u~u~i.:~'VI1lfi"JJtiUUnu (bYlaJ~UU1:1:::flrn::: 2530) ~u11u1:::mrn 30 bUel"'h.J5uCil"JJt~.:J 
tl1aJ1rn'f11t~ci1.:Jtf1rY.:J'VI3J~ (773 'fl1t~ci1.:1) u~~.:~«n~rn:::t~1n11"1J1~ 1m au ~.:~91:::d~ua1m11~ 
911nm1un:::baJ~~tf1~~"aamtlu~a.:~.Un bdm~t~~1uuu"JJt~.:Jb3J~~bb~I:1:::.Jini:l«n~rn:::bi:Ju1t~tJUaJ~nf1.:J1u 

~ 

u1nrnth~1ud"JJ;"JJ1::: 1l-h1tJu bbf1:::iHhl<fln~1.:J1tl911mdm~a~1u~u ~~btl~r..~u1udt~19JiiJ.:~bb~ 
~b'VI~ti.:J9Jun.:~~tY1<fl11:1 bda-:~911mh~~"~ufl:nu1u 9 ltlwvruf~rn.:J11'11n11bm:::t.h bbf1:::nffm 

I q 

utJaJtl1:1nnurY1111 m1'Yl~f1a.:~flf.:~d~-:~1<1ib'lf~uf1'Ylu1u 9 ltlu~uf'Yl~f1a.:~ u1:1:::11hluum1'Yl~~au 
'U ~ I 

'VI1el<fl11b 'V13J1:::~3J"1Jti.:J 1m au ~1~1 ~bb ntf1~~ .:Jb ~m Yl3J~&1~~\flU&1:::flrn111~"1Jti.:Jb3J~~ 

.,; 
fll'l'YI\?Ii:IM'fl 1 

I 

~llbUUn11'Yl~b'ltJ.:J1u 11nffm 1ub~t~Uiit1U1tJUrl.:Jb~tiU<fl&11fl3J 2529 ~u~1 'lf'Yl~&1ti.:JbUU~U 
~ ~ 

~ .:~iitl1mrn 1m au 1u 1tl~~n~ 1~~1tJtY Tfau o.os iif1~nfaJ"JJt~.:Jli1<fl1mau~a~uwd..:~n1f1nfaJ~ 
'U ~ 

m13J~n o-15 6J)'3J. Ub'lntf1~~"~ui1'Ylu1u 9 bubbUI:1.:J"JJU1~ 1.5 x 12 <fl111.:Jb3J<fl1 1~tJ1i 
'U 1 

1:::tJ:::1:::'VIl1.:Jbbm 30 6J)'3J. Ub'l:::1:::'VIl1.:J~U 1 o 6J)'3J.Ub'ln 1 ~U/'VIb'l3J 1~b;t~h 16J)'b~tJ3JbueJ<fl11 
'IJ 1 

1 n1b'lnf3J~tltf1~~" 12 nhnfaJ 1~tJ1~~~3JtY111~b3J~~ 1mau~1~tf1~~.:Jii 6 el<fl11 ~tl 0, 

0.25, 0.5, 1.0, 2.0, Ub'l::: 4 kgB/ha 1u~U"1Jti.:J H 3B03 ~t11t1.:J~utl1:::nami1tJ P, K, Ca, 

Mg S Cu Zn Co Cl bbb'l::: Mo 1~tJw:hui:JrJrY1bbUb'l.:J'VI«.:~tlb'ln .:J1U'Yl~&1ti.:JbUUUUU Randomized 
' ' , ' ' 'I 'U 

complete block design ~1u. 1u 4 orl1 rhm1bnub~tJ1bria.rhiit~1tJ 105 1u 1~tJn11~3J 
~ ~ 

lnutf1~~"~1u1u 20 'flu 911nu1nrn~u~ 1.2 x5 <fl111.:Jb3J<fl1 U13J1ol.:J'V11J1'VIum1mlb'l:::baJ~~ 
b3J~~911nUUb'l.:J'Yl~b'lti.:J~1~1~i:JtJUb'l:::911nUub'l.:J~1~i:JtJ1ti.:J~U1~tJ1~ii1u1t~UUb'l:::911nUUb'l.:J~1~i:JtJ 

~ 1 ~ 

1ti.:J~U11:1JrlU 1u1t1U (1 kgB/ha) t1nU13J1'Yl~~tiU'VI1m13J.:Jtln 
'IJ 

.,; 
fll'l'fl\?li:li'H'fl 2 

.Yhm1'Yl~~aum13J.:Jt~n"1Jt~.:Jb3J~~tf1~1~911nm1'Yl~b'lti.:J~ 1 1ul1au'Yl~Nti.:J 1~tJ1im1 
'Yl~b'lti.:JbbUU split plot design ii'l1U~"JJti.:Jb3J~~bUU main plot bbb'l:::'lfU~"JJti.:J~tlbUU subplot 

'11U~"1Jti.:Jb3J~~iief1-:~d~a (I) b3J~~~ii«n~rn:::'ll1~ 1mau911mbub'l.:J'Yl~b'la.:J1u11~hl1~~i:JtJ1~ "J 
1 

(II) b3J~~~ii«n~rn:::'ll1~ 1mt~U911nUUb'l.:J'Yl~b'lfl.:J1u11~1~i:JtJ1fl.:J~U 1~tJ1a.Jii1mtJU (III) b3J~~ 
~ 

911nbbUb'l.:J'Yl~f1tJ.:J1u 11~1~i:JtJmu'Yln'l1U~11:JJrY.:~ 1u1tJu~1~1u5<fl1\ 1 kgJVha ',l.l~~Y\..t·-nJ1 
~ 1 
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(fl) 1~1i1~1J1'V\11fi"HJ'Y1n"llU~ : All Yhn11b~1:::b:IJ~~~1'U'1U 20 b:IJ~~Iil..:J1um:::m-l~.:l'IJ11'il~U 
q q ' 

~uwin 8 n11ilnf:w (~uii1meJU~~n~1~~'1fJJ1feJu1utJ1mru. 0.06 iJiil~nf:w"eJnfmJeJ.:l~U) 
'Y1~~1l.:JaJeJ1tJm1d11J 6 bblil::: 7 b~eJu1u~eJ.:Jb~u~iiEJtu.'VIni1 16 o c ti1'VIf1J"llU~'JJEJ.:JUtJ~1~ 

q q 'U q 

1u~uii~.:Jd (n) 1JJ1~iJtJ1~ "l : Nil ('JJ) 1~1i1~EJ1'V1111eJ.:J~U'Y1n'li1~tJm1u1i1~ 1meJu : Ali-B 
q q q q q 

~ud1~r11nTHm:wiJtJ11bL~'1~1JJeJ~111 u~111-:J~ 1 ~u~vrtt'1~~'1JeJ.:J~u 1 um:::m.:Jb rhn1J o.o43 
't 'U' • 1 I I 

<JJ111-:Jb:IJ~1 fn'M-1fi'11:1J,;U'JJEJ.:J~u1~mJ1m:::~1J field capacity 'Y1n1u 1~tJm1i'.:J Li:im:w~~bimEJn 
'U q 

r11 m1~1Tiltf n'M'ru.::: eJ1 n11'1J1~ 1m eJU 'JJeJ .:Jb:IJ~~~bb~ ne:JEJ m ~EJ 1 ~LLu1 'ill1b:IJ~~~ tllil m llu"llu~'JJ eJ.:J 
'U 

b:W~~~~EJ.:Jm1 r11mJ"uu~1UTJ.u:w~~~.:JeJnrr.:J'VI:w~"EJm:::m.:JLrieJ1u~ 15 'VILf-:~tlliln (1 um1 
• 'U 

1bm1:::V:'ll EJ:!Jiil'Y11,'l~ fi&lb ~f.l'd nUbUEJ fLoilu.Gi'm1:1J-JeJ n 1~ ifi1 arc sine transformed) 
'U 

f-Hl m 'j 'YI VI t'HH 

m11~1mEJu1~nmr1~~-:~1u5m1 o.25 kgB/ha ii!:-J~r111~wmL~:::L:w~~"EJ~u.Lvl:w~u 
d 

(~111-J'Y1 2) 

bdEJ-J'il1n~nk'1~~..:J1u~ub~tJ'1nuii 2 bb1J1J \.lEJ bb1J1J~Lllu~n~EJ,J'li'mLiil:::~n'llm~f.l'1 ~,'} 
1~r11 m1~1'1'il~eJuLtleJfLoilu.Gi'b:w~~ n~l,'l~b n~~u 1 u~ mb"lil:::bb1J1J ~1Jl1btlEJ fb.Jiu.Gi'b:w~~nlill,'l~1.q)'iJ1 n 

~n~eJ,J'li'mblil:::'il1mTn'llm~tJ11JJiim1:wbb~n"1,J'Yl1,J~ fi@l ( m11,j~ 2) ti1'VIfti'JJU1~'1JEJ,Jb:IJ~~ 
~1Jl1btlEJfb.Jiu.Gi'b:w~~nlil'1,J 1 umim1m:w~~'JJU1~b~niifi1~ ,Jnl11 un~:wb:w~~'JJU1~ 1 'VI nlEJci1,JaJUtJ 

't <U q QJ 

~1flqjti,J 

m11~iJtJ~ii1i1~EJ1'V111~Um1JtJ m 1u 1meJu 1~b Yl:wtl1mru.L:w~~nlil'1,'J 1 u n~JJb:w~~rr,j~EJ ,'} 
q q q 

"11'1.1.1~ 1~~,J~un11m11JJ1~~iJtJ1~ "J ~,J'il:::b~U111un~:wb:w~~"llm~ 1'VInl (b:w~~~1JJc.hu1<JJ:::bbm,J cu <i 't Q/ '\.1 

EJci1,Jnlil:w~iibiuc-hftu6 n~1,J o. 7 6Jl'JJ.) m11~iltJ~aJ1i1~EJ1'VI11~Um1JtJ m 1u 11J1EJU 1~r111 ~ 
'U q q 

Ln~tl1mru.L:w~~n~'1,'}~ ,')~,'} 84% Lrimtl1tJ1JLYitJ1Jnum11JJ'l~iJtJ1~ "l ~,'lbn~tli:w1ru.L:w~~n~'1-J 
'U q 

30% bb"briEJ1~1mEJU.b~ti,J 0.25 kgB/ha ~1JJ"l1tllil~tl1:w·Jru.b:w~~nlil'1,J1~~,J 3 1u 4 ~Tu 
eJci1,'J11n~1:1Jn11 1~iJfJ 1 lJdEJU 1ueJ"m1~,Jn~1'1iJ,Jfi,'Jrl11 ~b fl~b:IJ~~nlil'1,J1~ utli:W1tu.~~ ,Jbblil::: hl 

q 'U 

bb~n"1..:Jm,j~fi&l'il1nm11JJ1~iJtJ1~ "l u:::Ju 'lum11~1mEJwh:wn1JlltJ~ii1i11ilEJ1'VI11~um1J 
q q q 

b~EJ bvl:W!!-Jiili:-J~~bblil::: lil~tlimru.b:w~~ nlil'd,J 1 u k1~~ ,J 1 ~~1 n-l1k1~1~ f1JlltJ~ aJ1i11ileJ1'VI11 ~um 1JtJ m 1u 
q q 

1mEJU.bblil:::J'1~1JJ1~fulltJ 1~ ") ~EJ,J 1 iiJtJ~ii1mEJueJ~11 0.5 kgB/ha bb"'VI1n 1 'VIlmeJu~ ,Jn11d 
q q 'lJ 

'ilU~..:J 4 kgB/ha n1JJ1~r111 ~tli:IJ1tu.b:IJ~~nlil'1,'lbbliln"1,'JflU'Y11,'l~fi@l bblil::: m11~1mEJu1 Uel~11 

~,Jn~1'11~r111~tlimrnb:w~~n~'1,J~~~1nl1 2% ~,JbUutl1mrn~1ibllum1'Yl~~1u1um1.ffEJ"ll1tl 
~'1EJci1..:JJ'1~~,Jh~~1~~'VIf~m:w1m (Morrill et al. 1977) ti1'VIf1Jb:IJ~~th"llm~b~n (b:w~~~ 
~1U1~:::bbm ,JEJci1..:Jnlil:w~iibiuc.hftutJnlil1,J o. 7 6Jl':w.) n11b n~b:W~~nlill..:Jhn~:IJb:IJ~~"llU1~b~n 

'U 'U q 

OUN1Jb dEJ..:J:IJ1'il1 n m11~ UfJ~aJ1i1~EJ1'V\11fi11JfJ m 1u L'IJ1EJU.brimtl1 fJ1Jb YitJ1J n1Jm11JJ'l~iJfJ 1~ ") Ju 
q q q 

bUU 1 tl1 utf n'M'rn:::b~f.ll nu n1Jb:IJ~~'JJU 1~ 1 'VI qj bb"eJm1L m EJU ~~EJ.J 1~1 ~ n1JJ'1 t;\~ .Jb ~EJ~~tli m rn 

n11b n~b:IJ~~nlill.J 1 u n~:wb:w~~'JJU1~b~ n 'l ~~1n11k'1~1~f1JlltJ~aJ1i1~EJ1'VI11fi11Jf.l m 1u h11EJU 
q q q 

bb~:::k'1~1JJ1~f1JlltJ1~ "l b~tJ 1~bbri eJ"m1 1 kgB/ha EJci'l.Jhn~ b:W~~nlill.J~bn~~uhb:w~~ 
q 

"llUl~b~niJ.Jmiitlimrn~ ,Jnl1 2% bdEJ,J'il1n 1 um1'Y1~~EJ.Jfl"f,JdtJ1mrnb:IJ~~"lJU1~b~nEJci1u~~thu 
'U 'U 
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-;nnnTnhb:IJ~~mn.:J~ .Jiit'!Jdti'U.~1 (8.4-9.2 ugB/ g) :IJ1Yl~l.HllJf111:1J.Ji.J m 'I.J1r.J1Jb fir.Ju 

nub:IJ~~'I.Jn~~.J111u:mu.~.Jn'h (11.1 ugB/ g) 't'IU11b:IJ~~ni.'I1.,.JllbUi.lfL.Jiu~m1:1J.,'Ji.ln~1n11L:IJ~~ 
'I.Jn~ad1.Jll'!!mi1f1tyri.J 1~rJ.Jan1~LVirJ.JU1::::1J1ntfl~ .J'VIrt.JLrhJu (~111.J~ 3) n'nL~1i1~ 1m au 

LL rlL:IJ~~ni.'I1.J~ll11J1 i.JU~11~r.J LHI.'I.J1u1 u~u~1 i'L 't'I1:::L:IJ~~ nhl~1:1J11 m Yl:IJL Ui.l fL.JiU~f111:1J.Ji.l n 

'JJi.J.Jb:IJ~~1~ (lil111.J~ 4) 

fll'll81JflW 
~ 

flnt:::~b ;irJWlli.l'lli.llJflnti.l.J~m1 Australian Centre for International Agricultural 
'U I ' 

Research ff1'VIi'Um1:1J'li1m'VI~i.l~1UWUbv:larh1irJ 

, "" 
I fl fl tf l':H) H tN 

Lvl:IJ~U rh~nHm U1:::bYia.J utyty1 D. Plaskett R.W. Bell and J.F. Loneragan. 2530. m·Hh:n11 

'i 1 .;., ~ ~ v v ' ~~ u A 
fll1'1ll~1iUI!1.J1flU Uf:l1t'ltf-3'1Jfl-3fltffl111'1l'l1~'1lflU!IfiUlJ 2528. 1UH1Ufll1tfmJU111fl-3 

~ 

~Q.I ,;.,&:!!!, ~.J Q..<l ,A ,A - ..::.. ft 
-31U111tlf:l1t'ltf-3f1Hfl 6 nt flnt:::Yl1't'l£.11n11i11:1J'l11~ :IJ'VI11YlrJ1i.'lrJ~.J'lli.'11Ufi1UYl1 ';l.~.J'lli.'11 

Ui.'1:::1Ui.JYlrJ1UUv\.J'J11~Yl:::bi.'IDU ';l.~'ili.'l 
I 'U 

Morrill, L.G., Hill, W.E., Chrudimsky, W.W., Ashlock, L.O., Tripp, L.D., Tucker, B.B. and 

Weatherly, L. 1977. Boron requirements of Spanish peanuts in Oklahoma : Effects 

on yield and quality and interaction with other nutrients. Agricultural experiment 

station. Oklahoma State University. MP-99. 
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Table 1 Basal fertilizer used in the field (1986) and glasshouse trials. 

Field trial Glasshouse trial 

Form of fertilizer kg salt/ha Form of fertilizer g salt/pot 
and Rate (kg/ha) 

Monocalcium phosphate ~P04 (AR) * 

(24.4% P) 205 (100 P + 126 K) 1.9 

Potassium sulphate 

(41.5% K) 2 X 165 

Gypsum (17%S) 2 X 300 CaS04.2Hp (AR) 1.9 

(100 Ca+ 80S) 

MgS04.7Hp (AR) 60 MgS04.7Hp (AR) 0.26 

(6.0Mg) 

ZnS04.7Hp (AR) 14 ZnS047Hp (AR) 0.017 

(3.2Zn) 

CuS04.5Hp (AR) 12 CuS04.5Hp (AR) 0.017 

(1.0 Cu) 

CoSo4 7Hp (AR) 0.6 CoS04.7Hp (AR) 0.0026 

(0.13 Co) 

Na2Mo04 (AR) 1.2 Na~o04.2Hp (AR) 0.0026 

(0.24 Mo) 

Analytical grade. 
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Table 2. Effect of boron application on peanut seed yield and percentage of seed with hollow 
heart incident. 

weight (g) I plant % seed with hollow heart incident 

Boron Large seed Small seed+ 

(Kg B/ha) Pod Seed Large+ 

Seed Two-seeded One-seeded Two-seeded One-seeded 

pod++ pod++-+ pod pod 

0 6.4a* 4.4a 4.0a 73.4A 74.2A 82.1A 80.9a 

0.25 11.9b 8.9b 8.6b 19.1B 15.7BC 83.3A 61.8ab 

0.50 11.7b 8.8b 8.2b 1.6C 2.0CD 39.2B 36.3b 

1.0 10.3b 7.6b 7.3b 0.5C 1.5CD 10.7C 8.9c 

2.0 9.4b 7.0b 6.5b 0.3C 1.4CD 5.3C 5.1c 

4.0 10.3b 7.7b 7.0b O.lC 0 D 5.6C 1.6c 

Nil 7.0c 5.0c 4.6C 29.9B 29.5B 48.8B 38.0b 

Average 17.8X 17.8X 39.3Y 33.2Y 

* Means with the same letter a, b ... and A, B ... or X, Yare not significantly different at 5% and 
1% level respectively. 

+ Small and Large seeds are the seeds which could and could not pass a hole with 0.7 em diameter. 
++ Pod with two cavities. 
+++Pod with one cavity. 
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Table 3. Germination percentage of six and seven months old peanut seeds with and without 
hollow heart symptom. 

Origin of 
peanut seed 

Seed from unferti-

lized peanut 

Seed from "All-B" 

fertilized peanut 

Seed from "All" 

fertilized peanut 

Incident 
of hollow 
heart 

present 

present 

absent 

B cone. 
of seed 
ugB/g 

9.2 

8.4 

11.1 

% seed germination at 
d. 15 after sowing 

Siw months 
old seed+ 

52A* 

80B 

Seven months 
old seed 

31A 

47B 

83C 

Means with the same letter A, B, ...... were not significantly 
different at 1% level. 

+ Stored in plastic bag as shelled seed at 16·c. 
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Table 4. Effect of fertilizers as soil dressing on germination of peanut seed. 

% Seed germination at d. 15 after sowing 

Six months old seed Seven months old seed 

Applied Un- "All-B" "All" Un- "All-B" 

fertilizers ferti- ferti- ferti- ferti- ferti-

lized lized lized lized lized 

peanut peanut peanut+ peanut peanut 

None 37a 70 23 45 

Complete-R 55b 87 33 42 

Complete 63b 83 38 53 

F-test * NS NS NS 

* Means with the same letter a, b were not significantly different at 5% level. 
+ Boron was included at the rate of 1 kg B/ha. 
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"All" 

ferti-

lized 

peanut+ 

83 

82 

85 

NS 
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