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Introduction and cultivation of the mid-late silage maize ‘Tieyan53’ in Qinghai Province
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Abstract: A cultivation experiment of the mid-late silage maize ‘Tieyan 53’ was performed in four agricultural areas of
Qinghai. The results were as follows. 1) ‘Tieyan 53’ should be planted at a density of 75 000~82 500 plants~ha72, seven days
before the last frost date in Haibei and Hainan, and at a density of 90 000 plants-hafz, seven days before the last frost date in
Haixi. In the eastern agricultural region, high yields could be achieved by planting ‘Tieyan 53’ at a density of 105 000
plants-ha_2, 15 days before the final frost date. 2) The results of quality analysis at the Ledu test site in the eastern agricultural
region showed that ‘Tieyan 53” had a protein content of 6.82%, neutral detergent fiber content of 40.3%, acid detergent fiber
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content of 20.1%, and starch content of 48.7%, with the best quality, on the last frost day. 3) The best comprehensive

nutritional quality was achieved when the planting density of ‘Tieyan 53° was 60 000 plants-ha_z. Based on the results of

fertilizer efficiency test and quality analysis, when ‘Tieyan 53’ was planted in various regions of Qinghai, the yield and

comprehensive nutritional quality were the best when nitrogen fertilization was applied reasonably and the planting density

was controlled at 75 000 ~ 82 500 plants-haﬁz.
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Table 1 Test point information
Rk X A 4 2353 G271 =10 CHE =10 C
Agricultural area Test point Latitude (N) Longitude (E) Elevation/m accumulated temperature/(‘C -d)
R Hh X {E I H Huangyuan County 36°42' 101°11’ 2691 12293
Eastern Region
SR#HRE: Ledu County 36°29’ 102°01" 2160 2423.0
A E: Minhe County 36°14 102°41’ 2100 2462.0
‘H.8hE Huzhu County 36°52' 102°01’ 2 647 1449.0
74 /M Hainan State  3£H1E Gonghe County 36°11' 100°41’ 2798 1418.7
#gJbJH Haibei State 2 5 Haiyan County 37°01" 100°51’ 3173 1202.1
[ TJ5E Menyuan County 37°20’ 101°44’ 2770 1475.6
U/ Haixi State ~ #4-#5 77 Delingha City 37°22' 97°22' 2998 2220.2
#5=% £ Dulan County 36°03’ 97°47' 3180 1869.9
522 & Wulan County 36°55' 98°29' 2970 2220.0

K, IR %), 4 BN C, (0, 0)s C, (0.13 kg, 0.4 kg)-
C; (0.27 kg, 0.4 kg). C4 (0.40 kg, 0.4 kg) F1 Cs (0.54 kg,
0.4 kg), 7EFEFEHE R IE— ki, 5 I8
WEAERL . /NXTHAR 5 m x 3.6 m, 7R, % 90 000
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Table 2 Growth period and agronomic performance of ‘Tieyan 53’ at different experimental sites

. W HE Period gz EREM edEl He BAE HAE0 SEE
Test “;)\in ¢ Sowing date/ of emergence/ Silking stage/ Period of Total growth  Plant Ear Leaf Corn cob
p (MM-DD)  (MM-DD) (MM-DD) duration/d period/d  height/m position/m number number

‘H 3£ Huzhu County 05-17 05-30 08-05 129 141 2.87 1.29 14 2.3
SR#E Ledu County 05-06 05-16 07-31 118 128 3.08 0.89 14 2.0
JLF1E Gonghe County 05-17 05-23 08-21 125 141 342 1.13 14 2.0
[ TYEE Menyuan County 05-18 05-28 08-23 130 138 2.20 1.20 16 2.0
1841471 Delingha City 05-18 05-24 08-16 134 140 3.04 1.05 13 1.7
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Table 3 ‘Tieyan 53’ yield on different sowing dates in four regions

-2

t-hm
AKX A Y A, A, W A, I As

Agricultural area Sowing date A; Sowing date A, Sowing date A, Sowing date A, Sowing date As
P
Haixi State 127.86 +7.57aA 132.67 + 15.10aA 123.28 + 8.47abAB 110.87 + 8.32bcBC 102.6 +7.16¢C
ZRABHIX
Eastern Region 164.85 +9.75aA 156.27 + 8.93abA 158.00 + 7.86abA 156.18 + 5.15abA 147.3 £ 5.02bA
el 102.15 +3.67aA 112.72 £ 4.2aA 111.92 +£2.382A 101.18 + 1.22aA 95.95 £ 2.85aA
Hainan State . .67a . 2a . 38a . 22a . .85a
LM

70.92 £ 1.91aA 80.4 £ 6.01aA 79.15 + 6.35aA 76.61 +2.88aA 74.42 +3.34aA

Haibei State

Ay ZREHETIS 4 Ay AFHMT7 A Ay Z56H: Ay ARHIET A Asy ZRHELS & FATARNG FRFIR S 7859 J R [ — 4ol XA

AbFR ) 2 5 525 (P < 0.05) MR R (P < 0.01); FIAl.

A, 15 days before last frost day; A,, 7 days before last frost day; A;, Last frost day; A4, 7 days after last frost day; As, 15 days after last frost day; Different

lowercase and uppercase letters in the same agricultural area indicate significant differences between the different treatments at 0.05 and 0.01 levels, respectively;

this is applicable for the following tables as well.

I = 8 i 2 B IR TN RE I Ay Ass AL A FIT A,
WA M5 A W 7= 1 il 2 B 4 GO BT AL Ass
A A FTA . HETENFEIT AL Ay RUEIA Ay As 8] 72
BREENEZZER (P<0.01), B A, mERGE, &
BT 132.67 thm *o AR EBAY X 3% A, R A (7] 7
BHAEFRE (P<005), 5 MEHZEAA 1% KT L
BHREER, B A, P ERE, 516485 thm .
23 A EMEEE X2

WAL R X S EFEZ MR LR EES (P>
0.05), 5 ™% BE 4k B 7= & W & 2K 5 9 4 Bss Bss
B,. B, il B, (% 4), F: 1 B; (90 000 # -hm ) 7~ & %
B, 1K) 7512 thm . I P M 5L R GINE X 3 A4
15 % FE AL By By Bs AIACEE B, BB ZEREE (P<

0.05), SMIKEFEAEB H"EEZRKEE P<
0.01), X ¥2 B (12 000 #-hm ) = & ¢ i, 35 %) 171.49
t-hm "o ZRFB A MY [X 55 5 AL B By, B MG % b
B\ B, 077 &8 £ F 23 (P <0.01), 7= 8 0 % E
18 KT 189 0, 5 B Ab B B 77 34 B 150.51 tthm
R M AL B, 1A HE B, Bs M B EREF (P<
0.05), kb ¥ B, = B H K, A 119.71 t-hm .

25 b, AL 25 o 2 B ) 22 S AN 23, 7E 90 000
Br-hm B2 B 5 K, 60 000 Bk -hm © 7= B R A, TS
R M E 75 000 Fi-hm I P2 A B R oK (3 4). Al
ot B R 2 3 U BB, PRI PR A X Fe
A %5 R MR A R, X T AN [R]85 R A B e B 0t
A7 40 A (B 1), eh A il 2 00 R0 03 O R T K
KT 5377 W AL I £ 3% Ff R 25 B N 84 315 #k -hm 7,
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Table 4 ‘Tieyan 53’ yield under different planting densities in four regions

Density B,/(t-hm )

Y B, HIEB,
Density B,/(t-hm 7)

L B,

Density Bs/(t-hm )

Hox HEB, #EB,
Area Density B/(t-hm ) Density B,/(t-hm )
U]
Haixi State 127.83 £ 15.38bB 139.57 + 14.29bAB
AR HX
Eastern Region 104.84 +10.12¢C 117.49 +9.45¢BC
HETEapll
Hainan State 94.40 + 1.68bA 119.71 + 3.12aA
AL

60.29 + 4.67aA 70.64 + 3.46aA

Haibei State

166.18 + 6.10aA

134.23 + 7.09bAB

105.97 + 4.28abA

75.12 £ 2.05aA

163.15 +9.04aA 171.49 + 8.14aA

139.67 + 4.19abA 150.51 + 8.68aA
100.6 = 3.31abA 90.24 £+ 15.54bA

70.21 £ 2.95aA 74.95+1.21aA

B,. By, By, By B4y BIFRAME S 960 000, 75000, 90 000 . 105 000F1120 000 #-hm .
B, B,, B3, By, Bs indicate the plant densities were 60 000, 75 000, 90 000, 105 000, and 120 000 plant~hm72, respectively.
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Trend map of ‘Tieyan 53’ yield versus planting density
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KT T R BB 50 R 90, B % R, I R ok
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Table 5 ‘Tieyan 53’ yield under different fertilizer treatments in four regions

B Cy ili%s g on JERL Cs

Agricultural area  Fertilizer C;/(tthm °)  Fertilizer Co/(tthm )  Fertilizer Cy/(tthm )  Fertilizer Cy/(t-hm )  Fertilizer Cs/(t-hm °)

Ak X ek C, HERL C,
TV
Haixi State 138.81 = 7.45aA 142.72 + 11.56aA
R X
Eastern Region 119.24 £ 12.31aA 127.21 £9.10aA
psaeapill
Hainan State 106.54 +12.07bA 126.67 + 0.58abA
S|l

59.76 + 3.03bA 68.48 + 3.62abAB

Haibei State

138.61 £ 15.21aA

131.00 + 13.08aA

124.54 + 5.95abA

142.97 + 7.72aA 137.28 + 12.87aA

133.53 + 14.34aA 131.46 + 8.24aA

125.20 + 1.68abA 133.49 + 6.86aA

68.43 + 5.95abAB 72.82 +£1.16aAB 75.96 £ 2.46aA

MEAEE(RZ, BEER 805 INC, (0,0). C,(0.13 kg, 0.4 kg). C; (0.27 kg, 0.4 kg)« C, (0.40 kg, 0.4 kg)FICs (0.54 kg, 0.4 kg).
The fertilization rates(urea, diammonium hydrogen phosphate) were C, (0, 0), C, (0.13 kg, 0.4 kg), C5 (0.27 kg, 0.4 kg), C4 (0.40 kg, 0.4 kg), and C;

(0.54 kg, 0.4 kg).
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Table 6 Quality analysis results of different treatments

I Kb R T FHEA PR R AT 4 T R I 4T 4
Experimental treatment Starch/% Protein/% Neutral detergent fiber/% Acid detergent fiber/%
&I A, Sowing date A, 415 6.18 44.1 26.8
W A, Sowing date A, 50.8 6.27 36.5 18.8
Y] Ay Sowing date A, 48.7 6.82 40.3 20.1
W A4 Sowing date A, 51.7 4.85 35.8 17.6
W As Sowing date As 57.3 6.57 31.2 14.3
# % B, Density B, 48.6 8.04 46.0 22.0
# & B, Density B, 52.1 6.54 36.7 214
% % B; Density Bs 49.3 6.29 36.7 21.3
# % By Density By 48.7 5.94 43.1 21.1
# & Bs Density Bs 46.2 5.64 437 22.1
JIEX C, Fertilizer C, 55.1 6.88 33.7 17.1
%% C, Fertilizer C, 53.4 6.74 33.6 19.8
B2 C; Fertilizer Cy 51.5 6.47 41.1 20.6
JIER C,4 Fertilizer Cy 49.8 6.31 39.9 23.8
JEZK Cs Fertilizer Cs 52.8 6.06 41.7 19.1

AR SR T E % (6 A 17 HigF)!" . Kuot
WE SAEI, 45 B8R, WAL M B I T
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9 2 e T A e 35 B () B85 i 3 n, Bk — % RS
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B 5 452 B A b 5 S A o i G n, X AT e RN AR
AN X AR 2 AR BT, Nz BRI 53 TR AR RE
O A 3 BSCURE o AR BRI e AN [ R AL HE O 5 3 AT
SRR, MmEELEMNEEA S ELER S ED
RTARE FEAL B . 256 Ml i &6 R, Filga &40l
X 75 iR KA 53 BT, oK Bl AR 25 FE FE I LE 75 000~
90 000 ¥k -hm ~ L
33 FAEAR M
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