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Screening Test of Silage Maize Varieties in Areas with Different Altitudes
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Abstract

We comprehensively analyzed the fresh weight of grain yield and biological yield, the dry weight of grain yield and biological yield,

agronomic characters, ear characters, growth period and resistance of silage maize varieties at different altitudes. Yunrui 121 and Yunrui 506

could be widely used in the high, middle and low altitudes areas in Baoshan City of Yunnan Province, as well as other areas having similar cli-

mate with Baoshan City. This research provided theoretical basis for the large-scale production of silage maize.
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17, Pt 435k 65 600,72 450,52 150 kg/hm” |, 4351 45 %o
IR 4 2509 100,13 450 kg/hm’, B4 1§ 43 31K 6. 9% .
14. 4% Fi1 34. 8% , 5T HE LUK, i 25300507 1 22 S 08 i 3K
- VRN B A AR S KT 5 5 H 506 4R Vb
B3R A R E YR 2 067, 7 54 A 65 400,
68 200, 48 050 kg/hm”, 43 %] 45 X% & 44 7= 4 050, 4 850,
9 350 kg/hm” , B4lE 4351k 6. 6% 7. 7% H1 24. 2% , 5%t HR 1,
B T EE AN I A5 a2 S 0k 1 KO, B A IR
FKW-o mEi 506 LR WP EE 3 AR SURRL ™ i
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S BRI 7 2 3502 6004 700 kg/hm’ , 3 i 43 5] Ky
21. 6% .25. 0% 1 54. 3% , 5 %F BE bL A, v 48 YD AR 2 75
U R 2 IR KT o 121 S 4R U0 2 AN
SUFFORL P B T Y E A 2 47, 7 & A o 12 600,
11 850 kg/hm* , 23 51484 HEH4 7= 1 700 1 450 kg/hm” , 33
3R 15. 6% 13. 9% , 2 8 R Ok RL ™ & ff 8 2 R A 3
fi7, 77 H 12 500 kg/hm?®, % % B 34 7 3 850 kg/hm’, 14 &
4. 5% , X RELLE Tl U0 U B ™ B 25 S A IR
KV 1T 2 5 85 IR SRR s Y SR A 2 67,
& 12 750 kg/hm® | &%t FB% > 4 100 kg/hm’” | BEIE 47. 4% , 5
X IR LA e i 2 Sk AR R KO

2.1.2 AYrcafkes e T E R, hR 2 A, H
TR R 121 FHEE VDI 2 MR B i T E RS |
{37, 77 4k 43 9 O 28 100,28 300 kg/hm®, 43 1) 4 f H 33 7=
2250 .4 100kg/hm’ , 384 1E 4351 48. 7% . 16. 9% , & EHR 5 4E
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Table 1 Comparison of the fresh weight of grain yield and biological yield of silage corn of silage maize varieties at different altitutes

VNESS T et X RV
Plot yield/kg Converted yield /kg/hm* Compared with CK+ Rank
AKX P/ L7/ i i
BhFRAAFR Areas BRI H Y Bk Y
Variety  with Ry fPRR Grain EPRE FPRR Decreaseor  JpEL Decrease  JbH AR FPRCR
name different  Biological ~ Grain weight/ Biological Grain increase of  Percen-  or increase Percen-  Biological Grain
altitutes  yield yield  whole plant yield yield Biological tage of grain tage yield yield
weight yield +//% yield +//%
% kg/hm? kg/hm’

= Hi 506 4% 130.8aA 26.5aA  20.3aA 65400.0 13250.0 4 050.0 6.6 2350.0 21.6 2 1
Yunrui 506 VM1 136.4 bAB 26.0 aA 19.1aA  68200.0 13000.0 4 850.0 7.7 2 600.0 25.0 2 1

EH 96.1 bAB 26.7 aA  27.8aA  48050.0 13350.0 9350.0 24.2 4700.0 54.3 2 1
=Hit 121 T 131.2aA 25.2aA  19.2aAB 65600.0 12600.0 4 250.0 6.9 1.700.0 15.6 1 2
Yunrui 121 70301 144.9aA 23.7bAB 16.4cB  72450.0 11850.0 9 100.0 14.4 1450.0 13.9 1 2

%5 1043aA 25.0BA 24.0bB  52150.0 12500.0 13 450.0 34.8 3850.0 44.5 1 3
25  J#ZE 121.5abA 20.5c¢B  16.9bC  60750.0 10250.0  —600.0 -1.0 -650.0 -6.0 5 4
Tianqing 2 VM4l 125.8 ¢BC 22.3c¢B  17.7bAB 62900.0 11 150.0  -450.0 -0.7 750.0 7.2 4 3

2E 92.7bBC 25.5 abA 27.5aA  46350.0 12750.0 7 650.0 19.8 4100.0 47.4 3 2
~HSS G2 122.2bA 17.0dC 13.9¢D 61 100.0 8500.0 -250.0 -0.4 -2400.0 -22.0 4 5
Yunging 5 ¥l 121.9¢C 17.8eC  14.6dD 60 950.0 8900.0 -2400.0 -3.8 -1500.0 -14.4 5 5

P-4 86.6 cC 20.5¢B  23.7bcB 43300.0 10250.0 4 600.0 11.9 1 600.0 18.5 4 4
95 W4 122.7bA 21.8bB  17.8 bBC 61350.0 10 900.0 0 0 0 0 3 3
Quchen 9 YhIL 126.7¢B 20.8dB 16.4c¢B 63350.0 10 400.0 0 0 0 0 3 4
(CK) o 77.4dD 17.3dC 22.4c¢B  38700.0 8 650.0 0 0 0 0 5 5

T SIS 5 ERRTE 0. 05 /K22 53 135 [FIFUARRVING F-RERTE 0. 01 /KT 28 540 W 25

Note ; Different lowercases in the same column indicated significant differences at 0. 05 level ; different capital letters in the same column indicated extremely

significant differences at 0. 01 level
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IR EIKOT VDU E TR R KOs & i 506 2
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AR 4. 6% , VOO A AR Y i T E RS 3 AL, A
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14.7% , 5 BECHL, i 2Rl n 7 i 25 5 AN 1o 35 YD IR 2 8
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2 fir, 77 28 200 kg/hm®, % B 19 7 4 000 kg/hm®, 34 1
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ZHt 121 AR VI 3 AR S0 AR R 7 i e 3 2
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Table 2 Comaprison of the dry weight of grain yield and biological yield of silage maize varieties at different altitutes

AN Pt X i+ (V274
Plot yield/kg Converted yield//kg/hm’ Compared with CK+ Rank
HERHIX i/ i R it
AR Areas L7 NER HaK R HEK s
Variety  with EBPR R Crain  EWPR FPRSR Decreaseor  yHe Decrease AL EBR AR
name different  Biological ~ Grain weight/ Biological Grain increase of ~ Percen-  or increase  Percen-  Biological Grain
altitutes yield yield  whole plant yield yield biological tage of grain tage yield yield
weight yield +//% yield +//%
% kg/hm? kg/hm?

=i 506 WHZE S54.1abA 21.2aA 39.2aA 27050.0 10600.0 1550.0 4.6 1 550.0 17.1 2 1
Yunrui 506 P31 55.5aA  21.3aA  38.4aA  27750.0 10650.0 3 550.0 14.7 3050.0 40.1 3 1

#E 46.7aA  20.7aA  44.3aA  23350.0 10350.0 6 150.0 35.7 4900.0 89.9 1 1
=i 121 W2 56.2aA 19.1bB  34.0bB 28 100.0 9550.0 2250.0 8.7 500.0 5.5 1 2
Yunrui 121 M40 56.6 aA 19.0bB  33.6 bB 28 300.0 9500.0  4100.0 16.9 1 900.0 25.0 1 2

%8  45.2aA  18.6bB  41.2 bAB 22 600.0 9300.0  5400.0 31.4 3850.0 70.6 2 2
MHE2%5 G2 51.0cAB 18.2beB  35.7 bAB 25 500.0 9100.0  -350.0 -1.4 50.0 0.6 4 3
Tianqing 2 VM4l 56.4aA  17.3c¢B  30.7cB 28 200.0 8650.0 4 000.0 16.5 1 050.0 13.8 2 4

#E 4.6aA 17.0cB 38.1c¢B 22300.0 8500.0 5100.0 29.7 3050.0 56.0 3 3
ZH S5 TEZE 46.0dB 12.9dD  28.0cC 23 000.0 6450.0 -2850.0 -11.0 -2 600.0 -28.7 5 5
Yunging 5 VM1 54.7aA 18.6 bB  34.0bB 27 350.0 9300.0 3150.0 13.0 1 700.0 22.4 4 3

#E  38.5bB  11.5dC 29.9dC 19 250.0 5750.0  2050.0 11.9 300.0 5.5 4 4
9% W2 51.7bcA 18.1c¢B  35.0bB  25850.0 9 050.0 0 0 0 0 3 4
Quchen 9 Yhin 48.4bB  15.2dD  31.4cB 24 200.0 7 600.0 0 0 -93.4 -15.5 5 5
(CK) #E  34.4c¢C 10.9dC  31.7dC 17 200.0 5450.0 0 0 -163.4 -31.0 5 5

T [FFIAR RIS FRERIRTE 0. 05 /K285 035 WA [R/NG T RERARTE 0. 01 K22 AR 3%

Note ; Different lowercases in the same column indicated significant differences at 0. 05 level ; different capital letters in the same column indicated extremely
significant differences at 0. 01 level
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Xof HE 22 S0k W 25K 88 D IR SRR = A i AR 2.3 4
263, 4. 270.2 cm, 5% IR 22 5 B AR GA B 3E KF 5 VR AR
BT 5 SRR, 284, 4 em, 55X R 2E ik B EKOE &
Bl oW 5 Sk Efm, 267, 4 em, 50 2z ok 3
IR PR A 2 5 506 B, JE 5 2 07, K 274. 0 em, 5% R
ZE5IR W E KT, WA R R SR = R AR 3 0, 4 B 2
264.6.257. 6 cm, 5%} IR 2= F IR B EKT-, WA & E IR
S 121 BN, 435008 115.0,105. 8 em, VP & 54
2 o7, FEAV TG 108. 0 em, 5% IE 22 S 24 ik I 2 /K5 Y
ST 2 SRR 112, 6 cm, 5% 1822 R kW) B 7K
ZFity 506 FA = RS 3 0,k 95. 8 em, Y BN A,
R 553 ) 2 91. 6.85. 4 cm, 55 4] IR 25 S My R ik i % K

o Sk PRI S BT IR

2.3 AREEFHRMRENER AR

2.3.1 B, i 4l il g iR 9 5 (CK) iR K
R, 23.5 em, 5 Ei 506 HEL, BRI 22 ik WFE K 70
WA T 2 SHEKERK, N 22.9m, 52F 5 5 K9
SERARE, MK SHEK 21. 8 em, 5 & Hi 506 K
(20.3 em) 225K BEKF, 5 g 121 BH (213 em) 285
AR EE WA 2 SRR, 216 em, SR 9
SRFIKEEAKF

2.3.2 FEHL WZERIHTE 25 LA, 4 5.9 em, 5
ot B 22 57 KRR 0. F KT, = Fi 506, = F 121 SR 9
SREMZE AN B VIR R 9 SRR, 9 5.3 em,
HHH 25 2 506, £ Fi 121 28573k i F K5 2 E il
HIF 2 SRR, 7 5.7 em, 5 = Fi 121 =5 506, il /= 9
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Table 3 Comparison of the main agronomic characters of silage maize varieties at different altitutes
V3R b X = VA . Y 11K % ElEjRES
RIS vio R VR N B WA A S LS
K different height height leaf sheath rate off rate Bract

name altitutes cm cm type color % % color color
=i 506 bt 264.6 abA  95.8 bB  pEET &, 0 0 mEA h E- St
Yunrui 506 0z 274.0 abA  91.6 cB  pEHpEm = 30) 0 0 wEE Tt £

B 257.6 abA  85.4bB  pBEm 240, 0 0 e EX e Sl
=i 121 b 273.2aA 115.0 aA BB ES3E) 0 0 St LE LA
Yunrui 121 73 270.2 abcA 108.0 abA 7 3] 0 0 % T o

i 263.4 aA 105.8 aA Bl L fh, 0 0 E il wh R
Hi 2% b 269.4 abA  114.6 aA R fa 0 0 il wh LM
Tianging 2 il 268.0 beA  112.6aA  pUEpEs £l 0 0 £ rh o)

S 267.4aA  102.0aA  REER S, 0 0 % ol wEE
nHSY T 260 abA 92.0 bB R o ul 0 0 E il w E gl
Yunqing 5 vhn 284.4 aA 105.2 bA e 1B 2An, 0 0 2, r i)

e 245.0bA  89.2bB  pEEm 23] 0 0 E3c) i ESc)
9= i 257.0 bA 94.0 bB gl L fh, 0 0 gl w gl
Quchen 9 bt 257.0 cA 94.0 cB By 3] Zhn 0 0 £(n h L(n

E A 253.8 abA  90.4 bB  RIEMEE = 30) 0 0 L1 Tt 6

T : PRI S FRERTE 0. 05 /K225 3 RPN RVING FRERTE 0. 01 K22 AR 3%
Note ; Different lowercases in the same column indicated significant differences at 0. 05 level ; different capital letters in the same column indicated extremely
significant differences at 0. 01 level
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Table 4 Comparison of he main ear characters of silage maize varieties at different altitutes

e eealll L LR e . T
Variety with Far Ear Bare tip Ear Far per Gain  Grain  Axial  grain Seed Effective weight
name different length width length type rows row color type  colour  weight rate ears per per ear
altitutes om e om (&) s g % plant g
= Ei 506 2% 21.7bAB  5.0bB  2.4eD Al 13.4bA  36.9abAB L  HG [ 47.3aA 8l.5aA  1.0a 233.9 aA
Yunrui 506 7040 20.3 ¢B 4.8bA  3.4c¢B HA 14.8bAB 32.9bB W D [ 48.1Aa 77.8aA  1.0a 234.2 aA
#E  2l.1abA  5.2bAB 1.4fF %! 14.8 abAB 31.2 bA w O Hfs 49.9aA 75.6aA 1.0a 230.4 aA
i 121 TH4E 203 ¢B 4.8bB  3.2¢C A  13.6abA 38.7 aA M i [ 40.0cBC 68.8bcB 1.0 a 210.5 bB
Yunrui 121 70300 21.2 beAB 4.8 bA 3.3c¢B  HA  13.0cC  38.4aA M i [ 43.0bB 70.0bB 1.0a 214.7 abAB
#HE  20.9abA  5.3bAB 2.8dD A 13.2dD 323 bA M ik [ 49.6aA 742aA 1.0a 211.5 bAB
2% 2L 20.8beB 5.9aA  4.2aA MR 143aA  34.0cdBC EHE DG HE 38.0cC 68.4bcB 1.0a 184.8 cC
Tianging 2 P41 22.9 aA 5.0bA  3.9abA #EFI  15.8aA  33.1bB HEM EDE [ 39.0eBC62.5¢C 1.0a 204.0 bB
#E  2l.6aA 5.7aA  4.5aA Al 15.6aA  34.3aA  BFHM RO A 38.6cB 64.9¢B 1.0a 206.5 bB
=55 WL 20.7beB 4.3c¢C 2.9dC  HEAY 13.8abA 33.0dC M S [ 34.0dD 65.4¢B 1.0a 154.8 dD
Yunqing 5 7031 22.1abAB 4.0cB 3.8 bA il  13.6 cBC 31.3 Bb Hfe S [t 37.0cC 68.2bBC 1.0a 157.5 cC
#E 21.1abA  4.8cB  3.6bB R 13.4 c¢dBD 32.0 bA Ff i [ 40.8c¢B 68.3bcAB 1.0 a 175.0 cC
k95 2  23.5aA 4.9bB  3.6bB FEFY  13.4bA  35.0 beABC T ik [ 4.0bAB70.6bB  1.0a 206.4 bB
Quchen 9 VhHL  21.8 abAB 5.3aA  4.1aA A 13.6cC  32.6bB WA LD Hft 46.0aAB71.1bAB 1.0a 203.9 bB
(CK) #E  20.3bA 5.2bAB 2.5eE Al 14.0 heBD 32.4 abA  FAM R A 46.2bA 68.9bAB 1.0 209.6 bAB

VE <[RS I TR 1 0. 05 KT 22 5% bk B < 9 AN B Fom 72 0. 01 KT 02 S h e

Note ; Different lowercases in the same column indicated significant differences at 0. 05 level ; different capital letters in the same column indicated extremely

significant differences at 0. 01 level

2.3.3 4R, AR S S E 506 BTG, K 2.4 em, 5
oAt St 22 Sk 0 KO, = 121 SR 9 S
SRR E AT WP IUR  B 5 121 IR, 3.3 em, &=
Fii 506 FEREE 2 5, 3.4 om, Gl 9 52 H AN B E
IR BB TR HG 506 Fedb, A 1. 4 em, SHAD FFh2E
SIEM R E A R 95 TRREE 2 4, 2.5 em, 5 HAB S
Fofr 2 SR KT, 2B 121 F5AR%S 3 i, 4 2.8 em, HH

5 0 2 AR B KO

2.3.4 FATHR. ARSI 2 SR TEURE, M 13.3 17,
5l 9 5 AT EO: Sk B E K, =5 506 =5 121 5
R 9 S IR T BOR A 1 22 7 /KO a7 R 75 2
SIRZ N 13.3 17, =5 506 MATHURS 2 0,k 14.8 17, 5
MR 9 522 F ¥kt B EK -, =5 121 5l 9 S i RfT
BEFABW R EAKT 2 E ST EHE 2 5 RkE, N
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15.6 17, 5= 9 5 22 53 ik W i 7K, =5 506 FEAT 4R
240,09 14,8 47, SR 9 B2 R R A B KR, S5
121 B8R, SR 9 52 Skl K.

2.3.5 APRI% NS s H 121 I TR SR 2, o 38.7
Wi, R 9 4525 51k KT, 2 5 506 1T RLEUE S 2 07,
h36.9 K0, 5 R 9 522 5 R Ik W KOF s Y AT 2
121 FPRigui e, ol 38. 4 ki, SR 9 522 ikl i K F,
ZEit 506 1R 4 47,8 32.9 ki, H#R 9 525 ARA
i KT BB T 2 SATR R 2, o 34.3 kL, 51l
& 9 52 R AR R E KT, = H 121 =5 506 1AL
TR 95, SR 9 SATRIEE R AR B E KT

2.3.6  EORLE, 2N 2 H 506 1Y EORLE i L, N
47.3 g, 5l 9 52258 B E KT, = 121 EORLE RS 3
7, 4740.0 g, Bl IR 9 4%, W3 25 520k /K s YRk,
ZE 506 FRLE R, 48. 1 g, SR 9 B XERARE, &
i 121 FoRCE S 3 46,2 43. 0 g, BHMUR 9 542, W3 22 ik
B BEIR A BH 506 TR E iR T, N 49.9 ¢, SR
9 SEFIRBEAKT, 28 121 FORE)E 2 7, ) 46.9 g, 5

2019
R 9 528k BEKF-.
2.3.7 WAFR. B 506 FEHELE VP CEE 3 AR

WO R B AR 5R 81. 5% 77. 8% 15. 6% , T 25358 45,
5550t IR 22 S ah Al B KO VRN R 23R KO
Xof HRHH R 9 54 YOI S RIS TR AR 2 4, 5 = 5 121
ZRAEE LT A5 121 HAFRI RS 2 47, kR
74.2% , 5 %F 825 3k B K-

2.3.8 R, =% 506 FEHAL VDI EE 3 AR
F) BT B e 155 L 4000 233.9.234.2.230. 4 g, AL RIS
TR 5 2 S A B KT, B E IR R B K &
Fis 121 FETHEE YOI B 3 ARG S AR R 2 037, 405
210.5.214.7 211. 5 g, 55X M2 R RIE B E K,

2.4 AEBHHREVEXSMEFTHMLEE HmES T
AL AT A BN 82~92 d, =5 506 AEEHA 82 d, )
AT X R VAT 100~ 108 d, =% 506 4= F 1 100 d,
FART X IR E N 106~ 114 d, SR AR B 22 R

.
e 8

£5 ARBERMREVERGAMEFTHNLR

Table 5 Comparison of the growth period of silage maize varieties at different altitutes

S B it A i e oz wag o AW
Variety name di .Aredb wit h Sowing date Emergence date Tasseling stage Silking date Mature date Growth period
ifferent altitutes d
= Hij 506 i 05-10 06-05 07-25 07-27 08-25 82 bB
Yunrui 506 VhL 05-05 05-26 07-18 07-21 09-02 100 bA
BE 05-09 06-06 08-01 08-03 09-19 106 aA
=Hi 121 piicEi 05-10 06-05 07-21 07-24 09-04 92 aA
Yunrui 121 vhan 05-05 05-26 07-23 07-25 09-10 108 aA
wE 05-09 06-06 07-26 08-01 09-27 114 aA
7525 b 05-10 06-05 07-25 07-29 09-04 92 aA
Tianging 2 7hHL 05-05 05-26 07-27 07-29 09-10 108 aA
=E 05-09 06-06 08-06 08-08 09-27 114 aA
W55 bt 05-10 06-05 07-25 07-27 09-04 92 aA
Yunging 5 hin 05-05 05-26 07-30 08-01 09-10 108 aA
2E 05-09 06-06 08-08 08-10 09-27 114 aA
= 9 = b 05-10 06-05 07-29 07-31 09-04 92 aA
Quchen 9( CK) bzl 05-05 05-26 07-25 07-27 09-10 108 aA
=5 05-09 06-06 08-06 08-08 09-27 114 aA

T [FFIA RIS FHRERARTE 0. 05 K225 B3 s RIS R/ING FHRERRTE 0. 01 K22 540 3%

Note ; Different lowercases in the same column indicated significant differences at 0. 05 level ; different capital letters in the same column indicated extremely

significant differences at 0. 01 level

2.5 AREBHHRECERSWHFEALE AEK6 AT
PIF A 2R U BT, 73 506 =% 121 (2R G
PRI HL(MR) —@ P (HR) B IR R 9 558
3 HFit5itig

TV FORALFE T L F oK ARG Ga ) FoK A
K EZBOR A H AR FIALRL 5 E AR
PAZ ALy, — i AL R e A= 47 ik b B R L T
IR AR PR U T — M AE 40% LA I, REAE PR UEFRAE Al X i
TR R 5 AR L ] AL SR 58 Al PN T 3 8
MR FEC BRI R S TEIE A T A R R KRS . F I
Ky BT S VR FPRL™ B ARk T B i AR I

PR AR EHIEE T U, R I R A
B, AR PRIBCR I T 5T 30% A% B0 T 19 i AT AL E 3R
PO SUBRAOOE R ARl TR RIS BRI, I K
19 PRI B0 ZE M RS MR T LA A A T AT
oo TR A S K™ F 0 R, 23 DA B0
TE T ARFFRH = 2 FhRE R A 0 ) sl Rl & A XA
R AR . ER BRI G 5 BRI 25
e A A IR, SOk R KRB
e BRI B A RSET o R INBER I BEDT K
PR MR AR ZEAETS Y B A 7 R ROk
TR AR SORPRL T R R R A



47 % 158 BENF FRBHIRE G F L ER KA EH R 31
B IAFPOINE G Z AR TER S 0T SR RIIE I IOk USRI DA ik
Az g 121 Az S 506 AT RLTE £ LT i s v IR T A X
*6 AREBHRMXETERAMIHEIELNLE
Table 6 Comparison of the disease resistance of silage maize varieties at different altitutes
AR e I o T N N < O N2
Variety difforent Lfeaf com leaf loaf Ear Rusl Shfealh Stem Head Borer
name nere blight . rot disease blight rot smut pest
altitutes blight spot
X 506 T2 MR MR MR HR HR HR HR HR HR
Yunrui 506 Y HR MR MR HR MR HR HR HR HR
®E MR MR MR HR MR HR HR HR HR
=Ei 121 bt HR MR MR HR MR HR HR HR HR
Yunrui 121 b HR MR MR MR MR HR HR HR HR
g HR HR MR MR HR HR HR HR HR
H&E 25 i MR MR R HR HR HR HR HR HR
Tianqing 2 hIn HR MR R HR MR HR HR HR HR
A HR HR R MR HR HR HR HR HR
55 T HR MR S HR HR HR HR HR HR
Yunging 5 Yhl HR MR S MR MR HR HR HR HR
o HR MR MS MR HR HR HR HR HR
R 95 T MR MR MS HR R HR HR HR HR
Quchen 9( CK) hn MR MR MS R MR HR HR HR HR
2 MR MR HS S MR HR HR HR HR

T HR. & H0; MR ;R B S. 8% MS. s HS. w3k

Note : HR. Highly resistance ; MR. Moderate resistance ; R. Resistance ;S. Susceptibility ; MS. Moderate susceptibility ; HS. Highly susceptibility
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