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Screening of germplasm resources and evaluation of agronomic

traits in triticale
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Abstract: Using a field plot experiment, 44 dominant single plants were selected from 22 artificially synthesized triticale lines.
Through two consecutive years of field observation and evaluation, 9 germplasm resources with abundant leaf biomass and
strong stress resistance were selected, and their agronomic traits were evaluated in the field. Further observation and evaluation
revealed that lines B4, B5, and B9 had shorter growth periods and generally favorable agronomic traits in the Chengdu Plain.
Their hay yield reached up to (17 156.39 + 56.88) kg-hm?, with high protein content (11.3%) and high starch content
(24.1%). Further screening and research on these lines will facilitate the development of cold-tolerant, early-maturing, and
high-quality lines suitable for Sichuan Province, enrich the forage germplasm resources of triticale in the province, and pro-
vide a genetic foundation for the high-quality development of the grassland and husbandry industry in Sichuan.

Keywords: triticale ; germplasm resources ; agronomic traits

JINBA S (Triticosecale Wittmack ) & A T4 B 09 46 HIs L1 5

UM E AR, A M HLHEAESR AT

Sep. 2026
Vol.52 No.5

B OHERZ R A e R TN
F= 70 BT )RR RN R A ot P S PR )T B R A
FEPUR N 12 A N R, BT
R Rk )RR R S B Ak M B

T i G INEER L H AR AR 2 [E AR R T ),

Y fs B HA:2025-05-24

BOW B PR K i 05 R B SR g g, /R A

*BIE1EE , E-mail : sczhangruizh@163.com

HLETH : BRI LM 7 H A Z DU 4R A5 B BA (SCCXTD-2024-16) s PU)IA8 BHE R £ 05 ATHCEL Pk AR RS 62 1]
S| AR A ER, 200, HER R, & /NB I B ORI I KR SPERIEAN [T, PR R R 2R Rk (A SR BL2E AR , 2026, 52(5)

473-479.

Yang Chuntao, Li Qiang, Tang Weigqi, et al.Screening of germplasm resources and evaluation of agronomic traits in triticale [J ].

Journal of Southwest Minzu University (Natural Science Edition),2026,52(5) :473-479.



474 WA RAEKRFFHRORHAFIR)

% 52 %

RHAE YRR GEFR TR HUEMN PSR BN S
ik A A 2 ) B L R ) T AR 2 — L ROl AR
#B & ok 25 A 15 B FOlk 7 F 5 (hitps : //foragegrass.
nahs.org.cn/ht/home ) Gt 11, 2024 4 PU J1| 1] F /)N 28 3 Fip
FETARIE 1916.7 hm?, FZAE TP AR | 78T I3
LLEPHMT P 7T 25 DI, H A 43k 16 200 t, 9 119
AUt X 2 A R B AR o ) e A Dy T A ST

Felx [ 20 fit20 80 4R L LISR Lk & th rp i 237,
HA 25 3 3 54—t R A /NBZ i B2
B I TRV S X AR PR AL X i i A
THEAFA X, B GE/N RA WT ER P R S R
B ARG SR X P e X G H 2 ) 1]
B A A SR /N A b 5 B AL 2 5 PP AN F
FRONERZ . TR R Ol A, DL e wE
ERE SN GIEEN TR E NS 37l PR PN S N I Ve
R 2T ROl R B . R S L
JUAS ] Az 28 DX AR A R 28 T 2 v ™ DG I/ R 2
st A, R DR B DXl ) A 2 (2 o B O B AR B S5
CEVS:-3'8

ABIFTEIN 22 13 N T 2858 G LA /N B A2 BE IR b )
A e Hh 44 AN R BAPE , 28 3% 2L T AF T TR]ULIN 5 4
ZAEIRTVPA , B 28308 9 A R B S (1 Fh Bt 5% 1, OF:
X HB R 7 B A B IR A AT T RS
0, DASH 0 D 1) Ml DX /N R it R e T S 400 P A
PR .

1 #HRETE

1.1 RIewr
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Tablel Target traits of 44 dominant single plants
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Table 2 Phenological period record of triticale germplasm resources

B FEMW/m-d R /m-d A EE/m-d T /m-d EEE/m-d I /m-d JFEM/m-d i /m-d ER=PRAU
B1 10-28 11-4 11-30 2-23 3-6 3-27 4-9 5-13 198
B2 10-28 11-4 11-30 2-23 3-6 3-27 4-6 5-18 203
B3 10-28 11-5 11-30 2-23 3-5 3-27 4-11 5-18 203
B4 10-28 11-4 11-20 2-20 3-5 3-27 4-3 5-11 196
BS 10-28 11-5 11-23 2-20 3-5 3-30 4-9 5-18 203
B6 10-28 11-4 11-20 2-23 3-5 3-30 4-6 5-18 203
B7 10-28 11-5 11-20 2-23 3-5 3-30 4-9 5-18 203
B8 10-28 11-6 11-25 2-23 3-6 3-27 4-9 5-18 203
B9 10-28 11-5 11-23 2-22 3-5 3-27 4-6 5-13 198

23 REMIRIEE

FH 3% 3 AT AL, PR i A e 0 B6 i (196.87+3.10)
cm, 73955 B2 . B7 . B8 Hl B9 2 5 A i # (P>0.05) ,
4390 5 B4 Fil BS 25 5% 1.3 (P<0.05) , 43 7] 5 B1 #1 B3
(P<0.01) Z St B & st 8 Z B3 Ho . o
S5 B1 A B8 22 5 A8 i 3 (P>0.05) , 5 B9 22 7 [ &
(P<0.05), 4% 5 B2 ,B4 . B5 . B6 fll B7 22 55 i I &
(P<0.01) ; 257 5 £ 1 B3 . B7 1 B8 ¥4 4 (5.67+
0.33)14, &4 22 F ¥R B3 (P>0.05) ;55 1 K
K 19 B6 K (41.33+1.60) cm, 43 55 B2 . B4 . B5 .

B7.B8 1 B9 22 7 ¥ A I 3 (P>0.05) , 43 %/ 5 B1 Al
B3 22 5 M B 3 (P<0.01) ;55 — WK KB B2
(70.77+1.25) em, 4355 B1.B3.B4.B5.B6.B7 fl
B9 R A%, 5 B8 2 F I ¥ (P<0.05) ; 315 M %
HLAY B3 24 (8.53+0.25) cm, 5 B4 22 % A &L # (P>
0.05), 43 %15 B5 . B6 . B7 fil B9 2 57 i % (P<0.05) ,
4395 B1 B2 Fl B8 22 54l 2 3 (P<0.01) s B e &
) B1 A (17.33+0.93) cm, 43 %5 B2.B3 . B6 ., 1 B8
Z SR, /395 B4 . B5 BT HI B9 2% S (P
<0.05).
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HI 3R 4 T, FRAR 258U 22 (1) B4 2H (34.67+6.01)
A5 B2 2R AR, 43005 B3 B5 \B6 #l B8 2 5+ i
# (P<0.05) , 43 9 5 B1.B7 #il B9 2 5 H i & (P<
0.01) ; 43 %5 BERUIR 22 119 B4 K (34.67+6.01) 4, 5 B2

25 AR W2 (P>0.05) , 4371 5 BS il B6 2 7 It & (P<
0.05) , 4» % 5 B1.B3.B7.B8 #l B9 2 F #f W &
(P<0.01) ; W B 3 5% 7= Y B4 . B5.B6., B7 H1 B9 ¥4 &y
(100.00£0.00)% , 437 5 B1 B2 £ %R %, 5B3%
53 (P<0.05) , 5 B8 22 534 I % (P<0.01).
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Table 3 Comparison of agronomic traits of triticale germplasm resources
G s /em R A ERUA B K /em %—TK/em R /mm K /em
B1 161.93+5.18% 8.67+0.3348 5.00+0.00 31.50+0.874 63.83£1.69" 6.31x0.39* 17.33+0.93"
B2 188.23+4.188¢ 8.00+0.00** 5.00+0.00 39.37+0.33% 70.77+1.25" 6.37+0.28"* 15.87+1.07"
B3 165.67+6.17'% 9.00+0.00* 5.67+0.33 30.33+1.74M 64.60+2.81* 8.53+0.25" 17.00+1.00"
B4 174.33+7.62PCabe 8.00+0.00™ 5.33+0.33 35.40+2.3140¢ 69.27+0.67* 7.43+0.4270b 13.30+0.40"
B5 172.67+5.67 ¢ 8.00+0.00™ 5.00+0.00 36.33+3.33PCab 64.50+2.08" 6.94+0.26"% 12.93+0.72"
B6 196.87+3.10 8.00+0.00* 5.00+0.00 41.33+1.60% 67.60+3.84" 7.30+0.5248 15.40+0.40*
B7 190.17+5.07"¢ 8.00+0.00" 5.67+0.33 40.17£2.57 62.03+1.70™ 7.22+0.56"" 13.50+1.76"
BS 190.00+5.51 564 8.67+0.3348 5.67+0.33 38.77+1.245 61.67+3.15° 6.33+0.38* 15.23+0.23"
B9 180.33+6.57A8Ch 8.33+0.33A8 5.00+0.00 39.93+0.925¢ 64.27+3.96" 7.1420.072% 13.03+1.74"

T FBR PR A FNG 7R 22 57 B3 (P<0.05) s A RR S 5B R 22 57 U 35 (P<0.01) s bRA AR B BOGHR T 2R 22 578 B3 (P>

0.05). [
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Table 4 Comparison of the heading rate of triticale germplasm
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Table 5 Grass yield and stem-leaf ratio of triticale

resources germplasm resources
i HREERUAS AR EERA TR /% . it R b/ TR/ e
Hii 5 5 > 2R H
Bl 17.33+3.48"%  16.00+2.89"™ 93.333.38"" (kg+hm™) (kg-hm™)
B2 30.33£6.06°  30.00+6.08°™  99.00:+1.00™ B1 47610+489.06™  13790.66+151.63" 1.41
B3 19.67+2.96"P¢ 153341337 81.33+12.35"0P B2 55990+291.93" 15 053.30+95.84" 1.40
B4 34.676.01% 34.67x6.01%  100.000.00™ B3 54 680+348.17™ 16 457.40+136.85" 1.28
ABCah ABCah Be
B5 23.00+3.51 23.00+3.51 100.00+0.00 B4 55 530499 87" 17 156.39+56.88F 103
ABCab ABCab Be
B6 22.00+1.15 22.00+1.15 100.00+0.00 B5 60 385:360.45" 16 842.28+124.45" 1.45
B7 17.67+0.88*™  17.67+0.88*™  100.00+0.00™ o "
B6 53 250+£394.68% 13 900.26+64.04" 1.55
B8 20.67+1.20M"  14.33+].45M 69.33+4.67"
B7 42 230+160.70" 11 858.98+58.84" 1.21
B9 13.33£2.03" 13.33+2.03" 100.00+0.00"
B8 48 340+365.62"" 13 586.05+95.28" 1.55
25 EFEsE5ZENIt BY 61 080£659.725 17 102.40+184.72% 133
B 3% 5 AT A1, BY 5 &7 i % &, O (61 080+ .
26 EFERS

659.72) kg+hm™?, 5 BS 22 5 A 1 3 (P>0.05) , 430l 5
B1.B2.B3.B4.B6.B7.B8 22 54 i 3% (P<0.01) ;B4
TR, (17 156.39+56.88) kg-hm™2, 43 7l 5
B5.B9 22 % A W% (P>0.05) , 43 % 5 B1.B2.B3.B6,
B7 Fll B8 22 5 i i % (P<0.01) ; 251 Mo d5c 55 19 B6 . BS
¥141.55, Fe i) B4 4 1.03.

& AR B LT A I (/100 g) , BI NDF
(43.0%) M1 B7 ADF (25.4% ) £F 4 5 5 % 41% ; B2 NDF/
ADF (48.2%/30.8%) 1 CF (2.5%) # ¥ ; B5 CP
(9.17% ) F1 NDF/ADF (44.5%/28.5% ) 4% i 45 b ¢ 14
i, BO [ i H 4% 5 CP (11.3%) H1 &5 CD (24.1%).
6.
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Table 6 Nutritional components of forage in triticale germplasm resources
P MR (CP)/ HURST(CA)/ MU (CF)/ HLEER (CD)/ PRI R VR
/(g/100g) (¢/100 g) (g/100 g) (¢/100 g) ZF4E(NDF)/% 2145 (ADF)/%
B1 8.57 6.0 1.8 19.4 43.0 28.4
B2 8.98 6.5 2.5 20.7 48.2 30.8
B3 8.18 6.2 1.9 20.8 47.0 25.8
B4 8.13 5.8 2.1 233 45.6 27.1
B5 9.17 6.7 2.1 20.7 445 28.5
B6 9.39 6.1 1.2 18.5 47.5 30.4
B7 8.77 6.3 2.0 18.4 44.8 25.4
B8 8.60 5.9 1.1 19.2 46.4 28.3
B9 11.30 6.3 2.4 24.1 44.8 26.5
3 i J W ) T 1A S SR (B SC B B, FUAEDERAER

3.1 INEEMRERSBEENFERAZIENE
AT G0 35 14 9 43 /1N J 22 b Ak A A0 Jt e 3
Hh R A A A R, R i 3 BRI 7 A
FHENEEASXMIRESREA A 25 .
AR T R 14 I 2 R T 2R BEROR B
F4) B, A 1) BE LR SRR I X4 1) 4 BRI B T
B2 e B AR RN A R T
g LA R B L DT /N B 2 R L R T
B SR B R (161.93~196.87) em 5 4B 2 R
AU R3] M X 4R 38 19 (160.99~202.07) em 45 3 3
AR — 3, R W/ NI AR Ry — B s AR AR AEAS [
BT T RECR TR 1 A ) AR BE T . AR S 1
7 (42 230~61 080) kg hm > AHALR T A K& 47 18
BB A T 2 KSR 3 T BE R T AR IR A R 2
T R R RN B S AU A S A T R X A
FHES M T /N DA SOR A A AR R A
B H G/ N A e g 810 2107 A 5 5 1
) Fof 5 5 U A i () B R P L, B4 BS T BO TE
T HE PR 16 500 kg hm 2HUE AR 1009 75 T
TG, B R 5 0 43 BE R R e ) AR R R e
S HE— 2P O [ T B DGR R R A R
PRV Fh A S5 T A R M S 3T
JuH AL BE T T
32 XEREZMEREEFRSRMNEESIEN
ARTFFE XS ZE 0 b R4S i R A S
FH b 2 UIAH S W MR R AT T 256 50 bt . 250 L2

dn A ARBIESE 250 e = 1) B6 . B8 (1.55) 5
KA B4(1.03) 25 55 i 3, RUIARIFP BT RIAEE £ 5
(it ZFEPE . 7R R H BUREEA T8 3R I B, 15 B4 L
20 R B A, AT RER HLER AR R AR B 2
g5 OB IR A TR E— 29 BRI BT B9 £F 4%
A, 0T BE A AP TE AR5 B2 MR 7 & B dwe =
(2.5%) , BEAEIE J1 R . FHER ARG 3 S5 4 )1 P b s €
WX BKRE M NRE  LE AR S ®A T 8.4%~
11.95%""", 55 35 A5 A6 H R bR 1) 8 A4~ /N A 22 iy
RER N 5.78%~7.73%"7 , AR50 bR R 14
J0 N 8.57%~11.3% b F = 7K, Herpr, BO [] B
HA&TmEA (11.3%) M TER (24.1%) 1% 1AL
P XA RS I E RS A E RS
X T4 TR AN B AR e R LA F R
33 ERMRMNEESNAIS

FET Wy 7 i L B 2R A TR, B4 BS I
B 2 HA N HIVE I i L S Al ST . B4(E F #1196 d) )&
TG R LR R A A T A 2 AR
X IR FE-/NBE AR B AE RGN TR, fi i b
SEFPREL; BS RIS “ AP A A 4 Ry A
P, 0] B8 H A R (W P E M ul ke FE T ML XA
J PG e FEHL X R BRI R 3 A2 € i R 2L
A SIS RN AN ME 5 BO BA R 7 AV S
I, AR H S A VA PL BT I AR b FE AR

ZE LTk i vE 0 O KRR B RB A% 5 Ul X
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Ji SN X SR - IR A 2o R R TR 5 1 LA G 1)
B4 . B5 F1 B JF J& X 3k i 56 A 77 38 55 AN e 398 14 (i
FE TR ) ARG HESS A I LT AR R, DU T
HH I B DU AS [i) A 285 XA A /DN B 22 i i ol

4 i

T PR RO 2 , & FH B4 B5 B9 % 3 ) bRl
ZHERBHGAEE AR, TR EYE T
16 500 kg+hm™2, HHp B4 4= F 458  BS KB “H
P MR AR R R Y AR B H A R A A
(11.3%) Fll =5 8 4y (24.1% ). % Hoidk — 4 0 v 0F 5%,
ok T NE N N = T N E W W A GER
JTGEUR, R RO = T i e A A 5L At

S 30k

LB R R NERAEY RS R BER _46) [M]. dbst .
flb AL, 2013 :43-44.

(2P0, S0 . /N 2 A 2 et B SR BRI s [ ] v
Wb R CHARRHE M ,2003,23(3) : 200-203.
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