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WE AFEZBARBAHNANGOEALR . ARIRE R RO RABHESNARE T E, TRRARFLET
RE0,20F 30 cm) T AERRBHRAANABOREERABFLEITEH R ELAEANENA LERRARA
A EREEGHEARNGEZFR. FAERAEGEEIARENEBRAAN G ARAEHLEIRIRE, 2REAH.
FARAZHEREGEALBZEARTERAFREZFEZ(P<0.05),A—RKREFARAANZAGRTERASF
BEEZFEZE(P<0.05), BAZEH I0m BN ASRB 1AL E LD EIEY R TIK 0GR, A
EW 20 cm B H CREH T R TIRHZAA 1708, 5848 2 BIAKT 28.92%., B H BARMES
10 cmit A SR TFH R EHRHBORE, RABLT G TAHMERERL A H, AAEMET 20 # 30 cm
E—RARE LR EREATRE . GA R TR BGEAERLIE) T FHEIK(P<0.05), RRE B HHk
B TAE—RERELRVERBILAERET PRV EREXZTHXRFTNE, BAFEKRPZLEW 20~30 cm
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TR G I R S FF A [ T8 0 R 5l i H 5
3 DU AN [R] B8 70 B ot it TR B | 5 kA
B R A JE B R B 4R AR T oY I 8 R
2%,
1 MES5%ik
L1 iR

/N DR 36 IS DX A7 3 6 7 PR R VA AR
T i A B PR R VA8 A B 2 B 4 PRV 43 B ik 5
Hb(44.60'N,129. 58"E) AT, 1% X J& T v £ FE i
R BT M 2= XU, AR SF 34 K BH R S R
120 kCalecm™, ¥ 3% 250.6 m, & ¥ ¥ K &
5.0 C,REmM EZEEPDAGCSH, F T W
500~600 mm, F 4 AM LLRAE Ry 3 4R F- 1
H g SR %2 295. 1 h, BFRY 141 d A FHEE
M1 262, 3 mm, AR YA 6626, F 0%
HHEER 2 300~2500 C,J@&F . = BEW. +
e Ry ) -, 5T b A S BORE L H ) REOK T
¥k 25.5% . A EKE R 37. 2%,
KHE 1.36 geem™, AL 33.28 g+ kg', & A
1.51 gekg! ., &® 0. 71 g+ kg! . &8 2. 53 g+kg!.
MR A 117.6 mgekg', HALHE 19. 2 mgekg' . &
RAN 235 mge kg, pH7. 63, KX 67 T AR
T BT 4 FE J5 A A AT 38 7 i 2
1.2 ##

AN | b N W 6 0 S NI B 3 s e B L BT M = e
FhEg 2 2 5  FE A ity 25 kg hm™® , BRFEJ£28 cm,

59



HHRY

Z &

T R X B F 6 &

F78E 65 cm, M 25 EE K 5.5 5 ~6.0 A fk+hm?,
AE kR R (N46%) , W BB & JH o W & —
B (N18%,P,O5 46 %), 8 Al 1 A & 1k 41 (K. O
60%0) . JERGI A R Hs ik A= L w R AL, 2G5 B
hy BT 4l iy A= A m AR L TG C R R T AE R
HARA F R,
1.3 Ak
1.3.1 &K%t (D/AXBEEM 2018 4F 10 A
FEUR o FORGEAE R AR BT, BEAL X 4L HES
L 12 ANAEEE, 2 HIXT IR 1.2.3(1.2.3 43 5403
10,20 1 30 cm, NI, JE#HE A-1.A-2 . A-3, )
AW B-1.B-2.B-3, i C-1.C2.C3, /X
W FA A 20 mX6 47 X0. 65 m, &3t 78 m*.3 IRE
5083136 /XL 22 808 m?, (2) /NXK EA IR
55 F 2017-2018 4R JF &, i ik B 6 S Ab P, 7 5]
FE X R (RS AR AR ) (RS FF IR B8 30 om (A FH IR
Bic M 20 eon AEFFUR BIA [ 10 om e 075 FF
R AR EE., BN E A 40 mX
9 47 X0.65 m=156 m*,3 IREH , it 18 /X
2808 m’, (HRXIKXKTF 2018 4F 10 HFF 1R, 5
/N DX B A 3R A ] R X e T 7R ALBLC Y
W i X 3ok i T AR 25 hm® o 35 i A b i ) 4 iR
HOUE BE W8 it m ALk 2.0 78 hm”, XF X
8.33 hm’, R KX, KkkE 3 IRER.

Ph B30 M B 35 F 2018 AR Rk 2= 4T RS 1l
16 E KRS F ] 6B1404 295813t R (S LD i Fr
ML+ K AL (1JH-350 7% FF 85 58 38 H AL B B
S WCEIHL R AE B FE AL L 2k 20K F R AR #E O AR
1 A RS A Ak S — R KA S B R OKRFS AR R 5 ~
10 cm, 4% BR300 Ak 381 %2 5K HE 47 0 75 35 50 W8 it X
JE 4 LIS it 45 i T K . SR JE R TM-2204 2
gy R 4 AL 78 WO R AL (EurO
pal8/5 B K A% FF HF B HE T AS [ B (10,20 A1
30 em) £ JE . G B B AN AT AT o] EE , BT A
Aok PP il AL ot e R A A B GRS 2B L P
JE 6% BB 0 A5 ) Y AR ], 4% Ak BRI 5 o NP
4L 4 160 kg « hm*?, P, O; 115 kgehm™*, K, O
90 kgehm™, B AE50 kgehm™? JR & .250 kg+hm™
WEIR & — % 150 kgehm” S LA ;B JE 200 kgehm”
1.3.2 MAERB AZH & ERK A ERE
W (Mythimna separata Walker) J& ¥ H % 1%
Bho A B R R BT, AR/ XL 50 10 8 HURE
BERE SR A 5 Rk BRI A LM & LER 3 O R IT
R R /NI AR A 200 b, i R B
LIy BARME S TG XN R R E A G
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19 A B, 0 A RO F R, B m R
A E ALY 50T

2 9%, B o R IR A EE L B TR i
TR 5. 1% ~25% ;5

3G R S IR ™ EE L B R v R
B 25.1%~50%;

4 G, i 7ol FREARAR ™ L O R e A
I 50. 1% ~75% ;
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ML AR HE R ERE .
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Table 1 Criteria of hazard level of corn borer

< 71 W
fi 5 ) SRR
Hazard .
The symptoms described
level
I3 A B A 1~2 AL R< 1 mm B AL
2% AR A 3~6 AFLE<T mm HfL
34 AR 7 A R EFLAE<T mm HUfL
4R AH A EA 1~2 M LAE<2 mm #1L
5 2% A E RO 8. 0~9.0
6 2 E B 3~6 A FLE<Z mm 7L
79 SEO R A 1~2 M LERT 2 mm (9 B AL
8 g w1 3~6 N LAEKTF 2 mm () AL

9% Korm R A 7 AU AR KT 2 mm #Y R AL

1.3.3 ##ELH KK EHE R Excel 2013 &
P AT 5 M 1 2 B B 5 B SPSS 21 0 34 X ik 3
Bl AT 22 57 YT
2 RS nhr
2.1 AR IHRERBZEFANETESN
ERREREENZI
1 2% 2 W] A1, R R R B (1 4% 4 3R 2 ] £
MeEH Ry E RN R R E KT (P
0. 05) , [ — ¥ B AN [v] B 7] =2 [) A 0 I 3 e oy 5
JEE 35 3 22 S 2 M KE (P<0. 05)
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K2 ARENBEREHIZEARHEANZREERE(REEHRXER)
Table 2 Occurrence degree of main leaf-eating pests in maize seedling stage under different
treatments (Wenchun town experimental site)

T M V4 A R
b3 T Number of leaf at different level LISLE R The average
Index of .
Treatments Repeat 0 %% 1 4% 2 4% 34 1% 5 4% harm index
Grade 0 Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 of harm
X1 1 81 20 35 38 25 1 30.9 29.10 a
Il 69 38 35 29 27 2 31.3
I 97 29 24 27 22 1 25.1
X 2 1 68 42 40 19 29 2 30.5 24,03 b
Il 115 17 26 22 19 1 20.3
I 125 9 13 35 17 1 21.3
Xt iR 3 1 108 25 37 11 17 2 21.0 20.73 ¢
Il 110 19 23 24 22 2 23.5
1 130 13 27 11 18 1 17.7
B A-1 1 49 35 19 44 48 5 42.2 33.47 a
Il 95 18 4 35 45 3 32.6
I 105 25 15 24 26 5 25.6
J& R A-2 1 128 19 18 21 14 0 21.75 24.39 ¢
Il 122 17 13 24 19 5 19.1
I 98 45 28 26 0 3 32,33
I A-3 1 89 12 45 49 5 0 33.63 30.38 b
Il 121 13 11 35 18 2 21.8
I 75 21 27 34 35 8 35.7
JEEH B-1 1 125 27 8 29 11 0 21.75 23.52 b
Il 95 36 14 27 24 4 26. 1
I 102 24 35 25 12 2 22.7
JiE B B-2 1 92 17 38 29 24 0 34.5 33.27 a
Il 89 11 40 38 20 2 29.5
I 64 24 49 24 31 8 35.8
K B3 1 92 13 52 33 8 2 25.8 22.71 b
Il 99 36 29 18 11 7 22.7
I 101 54 36 5 4 0 19. 625
i C-1 T 118 63 12 7 0 0 18.0 18.30 b
Il 116 42 22 12 7 1 15.5
1 99 45 21 20 8 7 21. 4
Ji§ ) C-2 1 117 40 19 14 8 2 16. 2 17.08 b
Il 130 33 14 4 14 5 15.4
I 128 34 15 5 12 6 19.63
i C-3 T 126 12 16 45 1 0 23.0 21.30 a
Il 121 25 23 22 5 4 17.7
I 114 19 12 37 12 6 23.2

T« 2 P R 5 B 5 R [R] 14 /NG 7 8 R R [R] 40 3 H) 22 57 @ 3% ( Duncan's 37 & # 223% . P<<0. 05) . F[A] .
Note: Different lowercase letters after the same column of data in the table indicate significant difference between different treat-

ments(Duncan’s new repolarization method, P<<0. 05) ,the same below.

FEFF IR 10 em (1 4 A4 Ab BEXTHE 185 245 PR A A I8 BRI 38 OB B RCR . ST
A-1 BRG] B-1 RS 2GR C-1, Wit S 2 g 7 B.C i HI 20 em [ 4 ASAbFEXT R 2 8 ] A-2 L i 3
(1) b BT 357 1 8 505 ) ol 23. 52 1 18,30, 43531 B2 JE#GH) C-2, HAT Wt & 71 C b3 i) 2 U
Xt 1 OF- 38 o AR BOAIR 19, 1806 1 37.11%, B, N 17, 08, BT IR 2 (IR T 28.92% . #%
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Z &

R L A F 6 A

FFIR FH 30 em = g 770 A B (RS FF 38 H S L 5 060 1E
A B35 HUE PR B0 AT BRI 22 T s i o

AT O, 55 0 B L A L AN R R AR ) B
AR A T 25 HE BT AR BE A RS A TR
JEE 1 7 ke 280 M AR L R B A A BG4 R
Fka R, WA B AR FFA H 10 Al 20 em B H A
B AT 249 o e RO RO .
2.2 ARBEFEHAKXBIZEEKIERRE

WAt SR 3 AR AL I Y T ORIE & A o A
FEVEAT, 2 3 AT LA RS FFAS [l 15 = 5
—AERI 2017 A, 5 5 FF 2 35 00 HOAH EL L RS AT IR B
B H 20 1 30 cm AbFRAE — EFRE B X EOKRIE K
TR B A B IR R R PR R 3 ) R AR
T 53.8% ~56%.57.13% ~62.30%, L EMLT

X HECRE FF 88 B8 Ab B, 43 3 BE AR T 19. 40 % ~
23.24%.10.36% ~21.18% . 2018 45 2017 4¢
R PP NGRR3R IR /g e N
I A, KM A SRR, G AR R
5 S A N A K, Bk R RN bR R Ay R A
FFEREIA T 20 F1 30 cm AbFREY 1. 77 ~1. 97 %,
1.29~1.53 i, XF MR &b B Y 5 K 05 Ok 35 72 ¥ &
K. X 0T REJE EOKIEANE T RS FFid M-S 50k I8 35
AR B ) AR B [E) LA s i (R R ) L
FERFEBEI D T £ KM A # iR 5. 5 2018
AFEAEE 52019 AFEAS RIS AR I8 H O 38 8 d R A
R A R AR, A AT A B AL B A DU FFIE
30 em A FR A I B A R, B IR T X I 4
FH(P<C0.05),

®3 AEEMFLEAXTEREEZEBFR(BEEFHRES)

Table 3 Harm of corn borer under different straw treatment methods(Wenchun town experimental site)

2017 2018 2019
A Bl e A 9 b A Bl e A

ik 3 ) 7 b s b s it (7 bt it

T . Rate of Rate of Rate of

reatments Pests number per Pests number per Pests number per
damaged damaged damaged
hundred plants hundred plants hundred plants

plants/ % plants/ % plants/ %
Xof R R FF 55 58D 14.33 ¢ 11.00 ¢ 24.33 d 21.00 d 15.01 ¢ 22.20 a
FE AR B 30 cm £ H 11.00d 8.67 d 31.00 ¢ 29.67 ¢ 18.78 ¢ 16.50 ¢
FEFFIETH 20 cm 8 M 11.55 d 9.86 d 27.98 ¢ 35.24 b 21.34 ¢ 19.50 b
FEAF R BH 10 om 38 H 31.45 b 21.50 a
Yo bR FF AN I8 21.67 b 15.33 b 10.67 b 32.33 b 11.22d 15.60 d
G B FF B 3508 1 25.00 a 23.00 a 55.00 a 45.33 a 44,75 a 17.50 ¢

2.3 AARHLITHREMBERABFFNHELEKXK

18 {52 M

M3 4 AT LIE H,2018.2019 4F ¥ Mk 56 5
Tk 25 o I i 17 7] Ak B ) T oK B % A= B A 50 Bk
SEB4Y IR 20, 89 F1 13, 89 Sk, Fk 2= Wit T 7 b
PR FOK B % A Bl B 50 BR300 5k 17, 96
H112. 85 34,2018 Fl 2019 4F Wit 1 F 4b B F K
W 2 A B 0 ) L R R AR 14, 03 %0 1 7. 20 %0,
Wl B AN [R] B 570 W i S5 7T DA AE — a2 R s> K
K ME ) R ARG . 2019 AW B ) AVBLC b3
) K R & A B A i o 180 44 3k 10,045 Sk
14. 67 3k EHEEE A F1 B B kb B4 501 He X IR R K
W A B D 3. 24 Y0 FN 24, 77 Y6, Wi it 1 ) C
4 A0 R A B a0 TR MR A A O . AR R
AR ALA R A RS 3. 24 % I Bk B HE AT A
FOKEE TR B 2R A A B 7,65 5. FAFEH
[ — % B T AN [R) B 751 977 8 6 O B A5 SR AT o [ R
NI
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4 7] LLE 11,2018 F1 2019 4 1 H iK%
JRK R it B ) AL B A K IR & A R R A
50 BRFEH34350 0 11,89 Al 11. 00 3k . Bk 2= W it ]
FAb B EOKUE & AR R B 50 BE O34 00 Sk
12.07 F19. 11 3k, 2018 4F & 7 A Ay W it Lk %t BE
b FR TR IE S A R AR T 7. 49260, 2019 AR it
B A b E K IR K AR B H 6 BE AL B R AIR
24.27% UL BB A A Bt S, AT L — 2 R L
Pl /L KR ) & AR B . 2019 AR i B ) AL B,
C Ab 3 K I e Az 04 43 9 R 8. 33 3k .9, 33
3.9 67 Sk WEHEEE ABLC & B4R 5 e X B R
KR e e B 9 > 7. 49%,15. 18 % HT 12. 09%
2018 AEAE AT 16 H [R] — VR BE T R [R) B 7 B 45 £ oK
WS SR A B ) RIS B I L 2019 4EFE AR AR [ 20
F1 30 em & 3 P A BRAR T B K IR A9 K A 5K
s, P DUBA R A R B i Heox BE Ak 3 4y B R
{7 18.18% 1 33.33%,
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x4 AELEVRFEHEFHEEZERKENREYLE(ERMESHIRLES)
Table 4 Number of overwintering corn borer with different treatments in autumn (Hailin and
Wenchunzhen town test sites)

WEARIR IR 2 Hailin site IR A HIA L 5 Wenchun site
2018 4 Fk 2019 4k 2018 Ak 2019 4FFk
fb T In autumn 2018 In autumn 2019 In autumn 2018 In autumn 2019
Treatments  Repetition S B ey ey LA
Numbers of I Numbers of S Numbers of  F#{H Numbers of I
corn borer Average corn borer Average corn borer Average corn borer Average
per 50 plants per 50 plants per 50 plants per 50 plants
popii:a! 1 22 25.67 a 12 16.67 b 7 8.33 ¢ 9 10.00 a
Il 30 18 8 10
I 25 20 10 11
X iR 2 1 35 22.00 b 21 15.33 b 11 14.67 a 13 11.00 a
Il 20 15 17 9
1 11 10 16 11
X1 3 1 21 15.00 ¢ 9 9.67 d 10 12.67 a 13 12.00 a
Il 16 5 19 12
I 8 15 9 11
JE B A-1 1 12 16.67 ¢ 17 14.67 b 12 12.67 a 11 8.00 b
I 23 11 11 7
1 15 16 15 6
] A-2 1 24 21.00 b 17 12.33 ¢ 17 10.67 b 11 9.00 b
Il 18 7 5 5
I} 21 13 10 11
JEBF] A-3 1 10 16.67 c 5 13.33 b 12 9.67 b 11 8.00 b
Il 18 15 11 6
1 22 20 6 7
JEE ] B-1 1 16 19.00 ¢ 6 11.67 ¢ 12 10.67 b 18 12.00 a
Il 20 11 14 10
I 21 18 6 8
J&g B B-2 1 15 18.67 ¢ 2 8.00 d 15 13.33 a 10 11.00 a
Il 22 2 17 8
I} 19 20 8 15
Ji # ) B-3 I 10 17.67 ¢ 10 11.67 ¢ 10 12.33 a 10 5.00 b
I 23 12 16 2
I 20 13 11 3
i ) C-1 1 13 15.67 ¢ 21 14.33 b 13 14.33 a 15 13.00 a
Il 25 11 16 5
I} 9 11 14 19
i K| C-2 1 11 15.33 ¢ 13 10.67 ¢ 19 12.67 a 14 8.00 b
Il 23 9 9 10
Il 12 10 10 0
JERF C-3 1 29 21.00 b 17 19.00 a 3 12.33 a 5 8.00 b
1 6 22 15 12
I 28 18 19 7
3 Wi oK B ) T A M U R A R A AR R
3.1 FEFEFIEEEERES® ?UX‘J‘E;:%IH' IﬁXj‘,m*EHﬁ *ﬁlf{ﬂﬁ/\j*E{ E/J[il [J AX#F&{EE‘TP
o o TR 3 B A RO B B 5 F VR 1925 50

2019 @Tﬁ%%ﬁlﬁ%,m%%ﬂgxﬁﬁlii EHQ&% v*ﬁﬁfﬂﬁi%ﬁﬁufg\%*ﬁﬁﬁgt%9ﬁT—IL¥
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HBAIE, TERSFFIR E 10 em B i 5 F) B 3
C Ay Ak 234 38 1) B ARG 3 & AR 8 By RO . Horp
FR BEFE AR H 20 cm B B A FRAEE 35 0
FEIRHBOR . FEFFE H 30 em B 3 Fb 7 70 201
PIANERAR o A7 L DR A 20 KHE O AN [
R H S s W T fSFF 58 B8RS #FE o0 i B
L IR TR HGE AR PR L DD T R K R A FF
F L B EORF TR L ORI R A HR R AR IR
A 5 32 4 58 P 85 5 R ] R A e DL & AR
R UK U A 5 BRSNS [F R IR E A &
WUIRZR T,

3.2 ARABFEHAXEEKERR

2019 4FA HFRS FF 7 35 48 H RS FRIA H 10 em
Ab B ) bR R e ORI R A L T R AT
W H 30 F1 20 em A FEMROR 5 X IR 22 RO B 2
{H B R B R (P<<0. 05), 5 R FF 7 B 0
FH AR FE L A5 AR U BHAE [ 20 A1 30 em Ab BEYE — 5E 2
B LA T A Sy AR R 40 BT R IR A AT O B
20~30 cm, > T E K IR 5 A T, FLE AR RR EE
=R T o S - R I E T TR ST N eI
TR ME R A LR, T G B R AT O 6 AL B GE 22
3AFESAE) BY T OK I A E AR OR A A bR R = I
TR R BT LAz AR KO A i R R A
AR5, R A FF IR BIAE 20~ 30 cm, F5FF
W H 10 em Xf K U ) A 5 45 6 JC B35 AUR X
A RE SR B R IEAE T RS AR )2 8 3 30k P R 0R
AR B R A PR ) HL R i IR R &) L i Fl
2 B 38 H 7 Ul A nT RE Bl AT B 3 i, B i R
foFBRESINE AR — P Wik,
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Jei s AT DA AE — 8 1R B LoD BRI ) & A B
EA% LA FI R AL A B R A AL RT o 2 3. 24 %60 1Y
BAEFEFT B A BoRIE, B 57 B 2B A ) 7. 75
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PR FOK I & A B 430 o 8. 33 k.9, 33 3k
9.67 3k, Wi A.B.C Y4k #4351 o X BE Ok
W A R 7. 499%, 15, 18% A1 12, 09% .
2018 AEAE A6 M W] — W BE R A 8] B 7 B 45 oK
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Prevention and Control Effect on Insect Pests of Different Straw

Decay-promoting Agent and Maize Straw Returning Depth

MENG Xiang-hai', LI Yu-mei’, SHAO Guang-zhong' . WANG Bai-cheng', SUN Yin-hui',
ZHANG Qing-na' , WANG Jin-he', LIU Chang'

(1. Mudanjiang Branch, Heilongjiang Academy of Agricultural Sciences, Mudanjiang 157041, China; 2. Institute
of Soil Fertilizer and Environmental Resources, Heilongjiang Academy of Agricultural Sciences, Harbin

157086, China)

Abstract : In order to study the effect of straw decay-promoting agent, a field experiment was carried out in dif-
ferent depth (10,20 and 30 cm). the occurrence regularity of insect pests after spraying different kinds of
straw decay-promoting agent (A, B and C) was studied, and the control effect of different straw decay-promo-
ting agentes on corn insect pests was compared, the optimum depth of returning corn straw to field after spra-
ying the straw decay-promoting agent to control corn pests was selected. The results showed that there were
significant differences in the degree of damage caused by leaf-eating pests among the treatments with different
depth of returning field (P<C0.05) , and there were significant differences in the degree of damage caused by
leaf-eating pests among different straw decay-promoting agentes at the same depth P<C0. 05) . The results
showed that 10 cm inoculant a could not reduce the average pest index, and the lowest pest index of 20 cm in-
oculant C was 17. 08, which was 28. 92% lower than CK 2. Inoculant B could reduce the average pest index
when the straw was returned to the field 10 em. Straw mulching could increase the overwintering number of
corn borer. 20 cm and 30 cm of straw returing could restrain the damage of corn borer to some extent, the rate
of damaged plants and the number of insects per 100 plants were significantly lower than that of the control
(straw burning) (P<C0.05) . The number of corn borer could be reduced to some extent by spraying straw de-
cay-promoting agent, but the effect of reducing the number of corn borer was not obvious. Straw deep turning
and returning 20 ecm~30 cm was a relatively good measure to control insect pests effectively.

Keywords: maize straw; rotten bacterium; insect pests; prevention and control; effect
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Study on Inoculation Resistance of Maize Inbred Lines
Cold Tolerance and Density Tolerance to Head Smut

QIU Lei, JIN Xiao-chun, NIU Zhong-lin, JIANG Bai-fu., WU Li-li. WANG Qing-sheng,
ZHU Bao-guo, LI Ru-lai
(Jiamusi Branch of Heilongjiang Academy of Agricultural Sciences,Jiamusi 154007 ,China)

Abstract; Head smut of maize has become one of the most important diseases in Heilongjiang Province, which
can reduce the yield and occur in all over the world. Consequently,it is the most effective to breed disease-re-
sistant varieties for controlling head smut of maize. Breeding new maize varieties resistant to head smut is one
of the important measures to control the disease. In this study,the morbility of maize was established after in-
oculation by S. reiliana using three inbreed lines (Hexuan 16, Hexuan 23 and Hexuan 35),3 inoculation meth-
od and 6 inoculation concentration as test materials. The result showed that the highest morbility was mixed
soil just before planting with concentration of 2%-3%o.

Keywords: maize; head smut; inoculation identification
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