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Sorghum Resistance to the Sugarcane Aphid,
Melanaphis sacchari (Zehntner)
Amounts of Leaf Surface Wax and Nutritional Components

Hisaaki Tsumukli, Katsuo KANEHISA and Saeid MOHARRAMIPOUR

The differences in the amounts of leaf surface wax and nutritional
components such as sugar and free amino acids were compared among
resistant (PE 954177), moderately resistant (IS 84) and susceptible (Redlan
B) sorghum varieties to the sugarcane aphid, Melanaphis sacchari (Zehnt-
ner).

(1) The kind of aphid appearing on the leaves of the sorghum varieties
was only the sugarcane aphid, Melanaphis sacchari in the field. The number
of aphids infesting a leaf was ca 0, 30 and 3,500 in the resistant, moderately
resistant and susceptible varieties at the middle of August, respectively.

(2) The amount of leaf surface wax was approximately constant among
these three varieties.

(3) The total sugar content was slightly higher in the two resistant
varieties than in the susceptible variety.

(4) The total free amino acid concentration was higher in the two
resistant varieties than in the susceptible variety.

(5) These findings suggest that neither leaf surface wax nor nutritional
components seem to affect the aphid populations on the leaves of the three
sorghum varieties, showing that biogenic substances such as dhurrin,
benzylalcohol, p-hydroxybenzaldehyde, aconitic acid, etc. may affect the
aphid populations.
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f#

4 FEHER DT 77 L AEPEERICEL Tid 2 E TEL D% sH 5 (Dreyer and
Campbell 1987, Montollor 1991, Corcuera, 1993), YV L4 A Tid T 2 — 1 > (Saunders ef
al. 1977, Dreyer et al. 1981), ~<> Y A7 a—) L (Juneja et al. 1975), 237 b Fa X~
PAXTPNTFRF, 7ui T = (Dreyer et al. 1981), 7 = /— Vi (Stafford 1969),
7 2= }FE (Rustamani ef @l 1992a,b) #%, 224 ¥, v, P7ECIL Ttk FoeXx
+ 2./ (Argandona et al. 1987, Leszyczynski and Dixon 1990) 7 2 = } # (Rustamani
et al. 1992b) »%, * A LXTIE 77 3> (Corcuera 1993) »%, 777 L EHIMEWE & L
THILNT WD, FEHLIEFIAFLXDT 77 L EHHICHET L —-EOWRET, 773>
(Kanehisa et al. 1990), 7 2=+ }# (Rustamani ef a/. 1992a, b) P¥hic, ZFEEY ~ 7 2
(Tsumuki et al. 1989) L7 77 A EHHERE L TEHL TWwa 2 2L ic L2,
ELIS, AXLXECEGINLIEIT 7L DOFEBEICHEL 2Wbon, T3 /R
W RITT Z LR L 72 (KRS 1987a, b),

FERTIE, t2/T7T7LDFECKITTY NN LDOERT v 7 X, KEEGTTH D
VEL T I CBROWBEWALPICT S0, U, PR, B 3ROV LT L
FRHWTINLDWHEO TR E L 2.

EEBMRTH DY NN LT EMKEETERERBRSE > 50 5872, YU OBz MEREIC
MG NI, Z2IERSL T, AEORBEO—EII KFERSOREFMNEIC L - 72,

MEsLUHE

RS RS & LTIt PE 954177 %, B ERME L T Redlan B %, ZohERIEE L T
IS8 # W2, Z s 3RBOMTF2 5 A VaICESICERL 72, YL 7ra%2 ~3KE 7
AI3H L DIHTI0E B S ICEE L DIREL, ERICHL 2, BRI 2OEKEL, £0FHE
TRL7.

EET v IR FMHELTOBRT 774 RBEE2/NETHR)KE, EELHRELL, 5
~6em UL 7284, 200m! 7 u kL A0 EIEEL, ERY v 7 AERENSE
7o. WTENME No2 THBL 7218, /7R o kL A#ERIY, TORYELFRL, BEHY v
7 24X L7 (Tsumuki ef al. 1989).

BEPI/BE EHT 7 AEBRVREBENEIZ200m D80% =S/ —NEMZ, X
T 343 HIBERE L 72, BSFR % 3,000rpm T 5 oL, £ R & £H 72, Wikipi=50ml f
RO%TY /—nwinz, E<BBLLEK Homolrz, Bo5nk hiFxko liEizme,
O = NEL — S —FHWCHE T TS/ — L K E RS2, ZOKIEICKIL0
miE 7 aaRNL—AY ) —)LIREAH (2 01 v/v)10ml #imz, 5wl EFNK
JGERar % -4k, R b1 FBOABIAEEIZKI0m] 202, HESEL 72, KGR & %
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®, HIET CERGE I, ZHUSI0ml D80% ¥ /—nEimz, ML 2%, 0.45um
DT ANE—THEBL THRLNI-EEE, FEET 2 7 BOGHHESARE L2,

EWEIT > b or—BiEgETCHEER L 72 (Tsumuki and Kanehisa 1978). 7 3 /B
T3 /B (JLC-6AUH, HAETFHE) -7

& 3

1. P7TSLOBERE

EBUM T, BRI VYNV ACIE L )T T I L DENEEL, MO T 774
TR SN -7, Lo L, IEREVAT 2B e /)T 7702 0FELALN L -T2
(Table1), —%, 8 HAIDBERE ST, BEMERHIZ— R ORI LI, 5008, iR
HICIZAB0TEFE L T e,

Table 1. Aphid populations infested the leaves of
three sorghum varieties

No. of aphids / leaf

. Moderate . .
Resistance . Susceptible
resistance

0 315 3571.6

Number of aphids was counted on August 14th.

2. EEV 27X

7ou kLA ERENERY v 7 28T, EHH, R, BSHEo 3 RHELLKREL
FEh ¢, 10g 240 7-11mg Th - 72 (Table2). 72751, IEIHERKOER Y » 7 ZwITE
SPERIEIC N, A WHIICH - 7z,

Table 2. Amount of leaf surface wax on three sorghum vari-

eties

Amount of leaf surface wax (mg / 10g w.w.)
Variety

Jul. 13 Jul. 23 Aug. 3 Aug. 13 Aug 24
Resistance 7.3 7.9 7.1 8.3 85
Moderate

resistance 7.4 8.3 10.4 95 10.7

Susceptible 7.5 8.0 104 9.5 11.0

3. &m

WP, A, SR 3 RE Y LAEFICH - THESRIEIMMT 2MMcH - 72 (Table
3). LaL, ELICEBEINEAS, BRT L WAL 3RHEMTRETY 2 &, EIMERR
CTeMERITAEREL ) moERIC S - 72,
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Table 3. Total sugar content in the leaves of three sorghum

varieties

Total sugar content (ug /g w.w.)

Variety
Jul. 13 Jul. 23 Aug. 3 Aug. 13 Aug. 24
Resistance 9.2 13.6 12.2 15.4 11.8
Moderate
resistance 8.0 9.6 14.3 11.9 10.5
Susceptible 8.9 10.0 13.7 9.2 11.6

4, 7 /8%

TEET 2 JBEEERPEBRR TR &, BEMRE Ty -7z (Tables 4, 5, 6). Zh
BLICEBYHEAL, BAT L EH
mi7z., 3HRMELVERLCERT 2 /BB T, T7=roWimc£{, AF4r=r2d

LT I /EBEEEITEFICH > T—RIICED L 7225

Ledpoiz,

Table 4. Free amino acid concentration in the leaves of resistant

sorghum variety

Free amino acid concentration (n mole / g w.w.)

Amino acid

Jul. 13 Jul. 23 Aug. 3 Aug. 13 Aug. 24

Aspartic acid 35.6 46.8 219 7.0 11.6
Threonine 107.5 137.2 72.1 46.8 71.0
Serine 144.2 206.8 66.9 36.1 81.8
Asparagine +

Glutamic acid 284.1 437.9 167.3 133.9 2114
Glutamine 94.2 111.6 40.1 27.6 57.5
Proline 41.8 51.3 32.0 18.6 10.7
Glycine 32.3 36.2 11.7 10.1 7.6
Alanine 1432.7 1816.6 856.0 491.0 875.6
Valine 100.5 73.0 65.5 33.9 46.2
Methionine 2.9 0.1> 4.6 0.5 0.7
Isoleucine 30.3 214 17.8 13.9 26.4
Leucine 28.7 19.0 18.9 14.4 29.5
Tyrosine 48.3 32.0 30.4 20.9 47.1
Phenylalanine 259 13.0 19.1 18.0 28.6
GABA 21.2 9.6 11.2 1.7 16.4
Ethanol amine 15.8 10.6 11.6 8.5 17.1
Lysine 6.1 8.1 9.7 119 7.6
Histidine 5.8 7.5 2.2 3.6 2.4
Arginine 12.7 10.2 4.8 1.8 2.8

Total 2470.6  3048.8  1463.8 900.2 1552.0
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Table 5. Free amino acid concentration in the leaves of moderate-
ly resistant sorghum variety

Free amino acid concentration (n mole / g w.w.)

Amino acid
Jul. 13 Jul. 23 Aug. 3 Aug. 13 Aug. 24

Aspartic acid 25.8 26.0 64.6 26.4 18.8
Threonine 112.1 156.0 138.8 107.0 105.9
Serine 195.1 278.0 155.5 143.6 233.3

Asparagine +
Glutamic acid 294.9 398.4 231.5 2272 266.6

Glutamine 114.6 152.8 92.8 82.3 93.0
Proline 30.5 40.7 27.9 33.3 43.4
Glycine 25.5 479 19.9 15.2 15.5
Alanine 1545.1 1702.9 1269.4 1126.3 1004.5
Valine 83.4 98.6 81.4 71.5 66.9
Methionine 0.1 0.3 0.1> 0.1 0.1>
[soleucine 25.4 25.9 19.0 25.5 24.0
Leucine 17.4 21.1 16.7 24.8 29.2
Tyrosine 32.0 35.1 37.8 375 48.7
Phenylalanine 19.1 17.2 18.5 20.6 30.4
GABA 20.7 16.1 29.8 33.3 38.4
Ethanol amine 18.7 13.6 17.3 13.5 114
Lysine 6.1 115 8.5 11.9 5.8
Histidine 7.8 8.0 7.2 3.8 1.6
Arginine 11.3 149 8.2 8.3 0.7
Total 2585.5 3065.0 22448 2018.0 2038.1
£ &

FALXTIE, EEHT v IRABET 7T L DHFEFEEEORMICITADHEBBRS A LI
72 (Tsumuki ef al. 1989)., LA L, YLAFLOHERMT » 7 Z8IEHH:, i, 2R
Br LITITR L2y, © LU AP RM T o2, ZOE, YIWTLTIRA A LXEE
o T, T7IL0DEPUEICHEmT » 7 233 A YBG L v e @b s,

He ef al. (1991) 12, T 7 7 &3 B LA L RO T HHEDUE AR WSS & IS
VIR EBEL TWS, L, AEBRTIE, PR e BT BRI A,
HEUMPR L 2T L A8 -7, I T 774 ORITE2MEET 2WE E L TREs Ty
% (Aucleir 1963) 75, REBRICH W72V LH LD 3R BT, R FHEEZT 77 4
COBERIIEEE NIRRT, AFLXTLT 7740 0% % L 2WETEOMIC
IIERE 2 AHEEAREARIZ B b au7evs (FEAR S 1987b). He ef al. (1991) OFER & AERTHLN
DEBOEWL, EBICHWEVYALTLDRKDBEWCLDLDEEZ LS,

TT T L DERIIERROT I BICHEINLZ LML TS (Aucleir 1963).
* A AXOBELERD LM S T 3 B g BIZIEHUE RS T, B ERE TE
VoS 1987a), A A LA XELKEBEIL TR LT I VBRET 7T LRI S
ESINT I I S 1T L BLT w2 (Weibull ef al 1986) Z k55, 73 /BEED
BRI RK TT 77 L DREMNEL, ZFORBRELTCT 77 L DFEBEEIRES

Vol. 3 31



VA LD L )T 7T 6 EhiM

Table 6. Free amino acid concentration in the leaves of suscep-
tible sorghum variety

Free amino acid concentration (n mole / g w.w.)

Amino acid

Jul. 13 Jul. 23 Aug. 3 Aug. 13 Aug. 24
Aspartic acid 10.1 50.5 27.2 5.7 18.0
Threonine 125.7 126.6 80.4 36.9 68.1
Serine 125.3 176.0 79.0 30.0 1315

Asparagine +
Glutamic acid 248.9 305.3 178.5 99.4 194.3

Glutamine 88.6 42.8 39.1 15.0 93.0
Proline 43.1 23.9 22.4 14.2 26.5
Glycine 65.4 15.2 14.6 6.6 24.3
Alanine 10725 1034.2 793.5 436.1 750.3
Valine 47.5 38.6 57.5 29.5 95.4
Methionine 0.3 0.1> 0.8 0.1 0.>
Isoleucine 15.6 14.6 18.7 12.8 51.7
Leucine 11.6 11.0 17.3 111 18.5
Tyrosine 22.9 29.0 42.3 17.5 47.3
Phenylalanine 11.1 18.5 19.3 13.0 43.1
GABA 7.4 5.0 10.4 4.4 21.3
Ethanol amine 15.9 10.5 13.5 9.3 3.9
Lysine 5.1 10.1 8.0 6.5 21.9
Histidine 2.0 7.6 2.7 2.4 9.2
Arginine 9.2 7.9 0.6 0.4 19.3

Total 1928.2 1927.3 1425.8 750.9 1637.6

Lor#Ez LsnTwa (#EAKS 1987a, b). He ef al. (1991) 137 75 2 2 &M V7T L
I HEDUE R N, EBET 3 JEBEEIEV I L2 HIEL Twa, L L, RERT
i, P L PREIREOBERT 2 BERIIESERRIC R TE L, EREORRE &3
BIfRTH - 7z (Weibull 1988),

AREBRIZHAWZ 3RED Y VT LTIE, EHT v 7 20, T3 2BE Vo 2KERS &
i, TTlc—%HEL 7 L5 ic (Rustamani ef @l 1992a,b), T =—V >, X I IULTNL
I—N, NTEFRXLRCXTATE R, Tazy &V LHEEHWEY T 7 7 4
COFREBELGBL TwALNEEZ LS,

i -3

XS T T L DEEEEICY NS LEDEGT v 7 A, KIEWSTH HHEEHERT 2
JEEHTED L DI B AW LT A 2o, EPUE, B, BREE 3 RED VIV
LT, ZNLOWENEER KL 72,

WV NAHLIHFETET 79426 LTE, B2 /T 7 7L DATH-72, 8JIHED
T 75 L EEMITIRFE R T 0, BRI T3, 50088, Z OHRTREE OR300 TH -
72,

(2FEHT v 7 2miT 3 RME LIZITH L TH - 72,
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Q) v E RPN, FHRKO L VBRI ENb T IEEm TH - 72,
DT 3/ BERITIEIN, FRBRROT Y, BEEEREL D LiEh o .
G)ZNH DR, FEEY v 7 A, M, HHET I JBIIV AT LDT T T L DEE R
ERITE LS I AZ . TRRBEMTH LT -, XU AT NI —I, 8Tk
FaXxiXo X7NL7Trl, Tazy FBEED, YNAFTLTDT T T Ly DEEERE L FHIH
LTwaEiEbhs,

F—T—F I VYNFL, CIIT T, EHT Y 7R, HEHET I B

5 B x &
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