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Stereoscopic cultivation mode of autumn sown triticale
and rye in Longdong rainfed plateau area
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Abstract: The production performance and nutritive values of 5 autumn sown triticale ( X Triticosecale Witt-
mack ) varieties ( ‘ Gannong No.2’ , ‘ Gannong No.3’ , ‘ Gannong No.4’ , ‘ Gannong No.7’ , ‘Zangsi No.1’)
mixed with rye (Secale cereale 1..) variety ‘ Gannong No.1’ at different mix-sowing rates (100 : 0, 90 : 10, 80 :
20, 70 : 30, 60 : 40, 50 : 50, 0 : 100) were studied to lay a theoretical foundation for the stereoscopic cultivation
mode of autumn sown triticale with rye in the Longdong rainfed plateau area. The results showed that the average
hay yield of B1 ( ‘ Gannong No.2’ triticale mixed with ‘ Gannong No.1’ rye) and B2 combination ( ‘ Gannong No.
3’ triticale mixed with ‘ Gannong No.1’ rye) in different proportions in the Longdong rainfed plateau area was sig-
nificantly higher than that of B5 combination ( ¢ Zangsi No.1’ triticale mixed with ‘ Gannong No.1’ rye), which
was 21.68% and 18.80% higher, respectively. When different triticale varieties were mixed with ‘ Gannong No.1’
rye at a 50 : 50 sowing rate, the average hay yield was significantly higher than that of triticale single sowing, and
higher than that of rye single sowing, with an increase of 22.94% and 3.05% , respectively. Through comprehensive
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evaluation based on hay yield, nutritional value, and lodging rate showed that  Gannong No.3’ triticale mixed with

¢ Gannong No.1’ rye at a 70 : 30 sowing ratehad the best effect when used for stereoscopic cultivation. It is recom-

mended for popularization and planting in the Longdong rainfed plateau area and other areas with similar climates.

Keywords: triticale; rye; mix-sowing;stereoscopic cultivation; comprehensive evaluation; Longdong rainfed

plateau area
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Table 1 Seeding rate of triticale and ryes of different mixture combination and mixed ratio

B1 B2 B3 B4 B5
i k25 HR1S HWR3S k1S R4S k1S5 HER7S RIS #EE1LS HR1S
Code Gannong  Gannong Gannong  Gannong Gannong  Gannong Gannong  Gannong Zangsi Gannong
No.2 No.1 No.3 No.1 No.4 No.1 No.7 No.1 No.1 No.1
Al 312.60 0.00 217.20 0.00 289.20 0.00 211.80 0.00 225.60 0.00
A2 393.88 16.81 273.67 16.81 364.39 16.81 266.87 16.81 284.26 16.81
A3 350.11 33.61 243.26 33.61 323.90 33.61 237.22 33.61 252.67 33.61
A4 306.35 50.42 212.86 50.42 283.42 50.42 207.56 50.42 221.09 50.42
AS 262.58 67.23 182.45 67.23 242.93 67.23 177.91 67.23 189.50 67.23
A6 218.82 84.04 152.04 84.04 202.44 84.04 148.26 84.04 157.92 84.04
A7 0.00  120.10 0.00  120.10 0.00 120.10 0.00 120.10 0.00 120.10
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Table 2 Variance analysis for each parameter

F{H F value
e/ S A SRR 73 TS EH e )
Factor Variation Plant height Tiller number Stem diameter T EReR
level S Hay Lodging cpP NDF  ADF
NEE WE NRE NEE BE S e
Triticale Rye Triticale Triticale ~ Rye
TRAFE LA " - . . . s . . .
PR ZE Mixed sowing ratio 1971 12.395 7.483 112211 5.139 2.577 1.774 272.273 2.802% 7.808" " 2.877
Single .
e LS ..
actor . . 5.090" " 0.222 0.670 0.620 0.434 0.659 3.821 0.958 1932 2613* 0451
Mixture combination
ZTHE IR A

Interaction of Mixed sowing ratiosX 1477 1.156 1.384

two factors Mixture combination

4452* " 1.397 2.033"

2.593" " 0.990 2397772756 * 0.751

o Fl s s 43 HIFRIRTE P<0.05 il P<0.01 K F22 R W3, T,

Note: * and * * indicating significant differences at P<0.05 and P<0.01, respectively. The same below.
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Note; Different lowercase letters indicate significant differences between mixed sowing ratios under the same crop or the same index

(P<0.05). The same below.
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Fig.1 Production performance differences among treatments with different mixed sowing ratios
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Fig.2 Lodging rate differences among treatments

with mixed sowing ratios
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Fig.3 Nutritional value differences among treatments
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ET BI; A7 LB R, BS 4l AR B EZEM B & (P<
0.05) & F B2,

[l —TRAG LU BT AN RNRRE L A 2 [H] 09 T 7
BAAFRE2ZER (K 6), A2 LBl ,B2 AA T 5
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76.98% ;A3 HLBIF B3 414 W) T H - i dem 1S
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Table 3 Differences of the production performance

among the mixture combinations

N R

RIEAS T

Mixture Plant height of Hay yield ]XIZ/OF
combination triticale/cm /(t+hm™?)
Bl 122.32+1.40bc 15.60+0.59a 39.77+0.83a
B2 123.38+1.32b 15.23+0.38a 38.88+0.96ab
B3 117.11+1.87¢ 14.19+0.45ab 39.85+0.80a
B4 124.85+2.16ab 13.97+0.38ab 38.67+0.94ab
B5 129.28+2.67a 12.82+0.39h 36.56+0.50b

T RSN NG PR FORAN R 20 /4 [R) 2 57 1.3 (P<0.05)
Note ; Different lowercase letters within the same column indicate signif-

icant differences between different mixture combinations (P<0.05).
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Note: Different lowercase letters indicate significant differences
between treatments ( P<0.05). The same below.
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Fig.4 Tiller number of rye for each mixed combination

and mixed sowing ratio treatment
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Table 4  Correlation analysis between hay yield and agronomic traits in mixed sowing population

HFAKEZEL Correlation coefficient

e e BN NBAENRE NBRAEZEE BEESEK BARE MEZEM
Indicator Hav vi i Tiller number Plant height Stem diameter  Tiller number Plant height Stem diameter
&y yie of triticale of triticale of triticale of rye of rye of rye
FH =5 Hay yield 1.000
INBERAA
Tiller number of triticale 0135 1000
NIRRT s
Plant height of triticale 0155 0.705 1000
% EY .
R -0.132 0.672* * 0.947* * 1.000
Stem diameter of triticale
. RIS 0.202* -0.666 " * -0.805" " -0.807 " " 1.000
Tiller number of rye
=1
iﬁ%l ’ 0.248 " -0.124 -0.054 -0.112 0.378" " 1.000
Plant height of rye
0.250 -0.227 -0.228 -0.264 0.540 0.936 1.000

Stem diameter of rye

30w

P A N TR Y B A B A A
O HARD b B AR R T AR S RGN E
BIRRIEY ) WO R AR SR, bk 2R R B
VI e O ) A S i e Y Y N
MR 5 TR R TR BE 4 S W] e iz Y AR b
FEHBIX ) [ SR SRR PRl B IR B AL &, A e A AL
S HE TR R VA 0 38 7 A5/ T L kv AR S 8K
JEVEA A A AR A R AR L AR R
5 AMMRIEAL G, B RS [FTR G H il T B i 2
LN R R Y (E WS 5 R W - =i o S WL 26
G ATREZPRUZA AT HAR 2 5 /NBAZ b
T N Bl AR b XY B AR B EE, ORI i 2t
AR, FLEROEA =Y £, MOF R B,
B B bR UHE R CP & , ADF i NDF K", 254
BRSO I AL R RIE M, CP S D 1l 5 T

MH R EEIGR , AR N E R E, B2 4
BTEARRRS LB T 172 CP o, i Bl &1
S CP BHIK, Y NDF 5 RiE TR & .

TRAR HLA913E B A REIE RS A2 I TR B T, A
U SR AR P L TR o R iR /N R A R Y
o fE T E 7 i S (B 1d) R R,/
PR (1 S P A 8 B 2 A (AR A s [ 2 B2 1Y
TRRE LB K5  RAE AR EIRR B LT’ 2)
AHOCHE M 2 B TR A AR 1) 1 5 = i 5 2R 22
AR MR S 2 T A O, T 5 /N R A 2R IR
T 535 AH G, 158 B B 22 X B 7 ) T kAR, A AR
TEAS AR SRAR 0 A1 $2 T 38 Jn A 22 VR4 Lo 49 T D) 2
PR AR Y = B RIS T s e, B
TS LA T e, TR AR A T 3 T R A T
L T AR AS (60 ¢ 40) I, BEAARSE S48 4R &
FTh B A4(T70 2 30) S R SR 1 I A EE
HME TR B %A SR A6(50 : 50)
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Table 5 Comprehensive evaluation value and

ranking of different treatments

TR amm -
JBE e mm Hﬁ'f‘g
D* D~ St
B1 0.083 0.090 0.520 23
B2 0.086 0.085 0.498 24
Al B3 0.094 0.086 0.475 27
B4 0.094 0.078 0.455 31
B5 0.102 0.086 0.458 30
B1 0.076 0.093 0.548 19
B2 0.055 0.115 0.677 4
A2 B3 0.072 0.092 0.560 15
B4 0.071 0.088 0.554 18
B5 0.086 0.094 0.520 22
B1 0.087 0.076 0.466 28
B2 0.096 0.082 0.461 29
A3 B3 0.065 0.095 0.596 11
B4 0.075 0.084 0.527 20
B5 0.071 0.091 0.560 16
B1 0.103 0.070 0.404 35
B2 0.037 0.123 0.767 1
A4 B3 0.097 0.070 0.421 33
B4 0.087 0.080 0.478 26
B5 0.070 0.095 0.576 13
B1 0.061 0.115 0.652 6
B2 0.059 0.098 0.623 9
A5 B3 0.084 0.081 0.490 25
B4 0.085 0.069 0.448 32
B5 0.071 0.089 0.556 17
B1 0.044 0.112 0.719
B2 0.054 0.103 0.655 5
A6 B3 0.070 0.093 0.569 14
B4 0.062 0.104 0.626 8
B5 0.058 0.107 0.650
B1 0.055 0.124 0.693 3
B2 0.081 0.090 0.526 21
A7 B3 0.066 0.098 0.598 10
B4 0.068 0.096 0.586 12
B5 0.095 0.068 0.417 34

Kb BRTE) TG W 7 22 5, SO £R G A R R . AR I
Kb AR LU BT PR A9 S B e b R
A (o) X 5 RIBURAE 2 TSR A, T
AEZ R T 2022 4R 000 H XAl 5, /NREZ AR
AERTE(3—5 A) JUA RGN, R /N B A 1 IE
AREE TR th TR ERGR , AR KA T
FrLLZERERL, IWE IR Bl TRAR R A /)
RAZ B AR, IR G W R cP TR (K
3) XU NREZEM [ CP T RE, 5
DO A ie — 2, S AN, AR T B
TR TRAE LU T IRAEFEARY NDF /N2 H5
W TR, ULV R A 25059 NDF IR T/ IX
HABESEA BTS2l 5 A 7 18 A A SR 48
MIZEE TR BL, A6 LEBITR | TR 1R A - 24

Fea i, (A HSE Y E R R E B 21%; A4 B IR
BHHAEUR R B ZIRT A6, ¥ TH ™R 5 A6
TR FEES, HFY NDF B F T A2(90 : 10) il
A3(80:20),Hitk A4 Al HIRFE L], NEEYS
PR IEAT ST AR B , B RS SR (3 4%
I BRRE AT T4 i, T AE B R R IR Xy

4%

DPEARFIRX BL(HA 2 5 /INBES CHAK
15 BERBMB2AG(HER3I S 5 HAL1
5 BAIEIRAE ) LIS B TR 486 1) °F- 35 1 B 7 ik
FEEmT B 1S hNRES Tk SR
) B2 B 21.68% 1 18.80% .,

DARF/NREMFS CHAR 15 BEL A6
(50 : 50) 1Y LLBRRE I, -3 T a5 3w T/
PR ARE | HoE T A R B 40 22.94% F
3.05%,

3) T HE R EFRMEMERE LS
SR, HAR 3 S NBES CHk 1 S B
70 = 30 Y LT A , 24T 7 AR R B OR B 4, 3
ELAE B AR 5705 X8 HE A S AR DL DX HE ) Rh A, 2
il {2 5 /hEES TR 15 BENRRE
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