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Table 1 Observation of forage yield related traits
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Table 2 Phenotypic variation of the yield related characteristics in parents and RIL population
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Table 3 Correlation coefficients of the yield related characteristics in the RIL population
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Table 4 Principal component contribution rate and cumula-

tive percentage

LGN FLEMS/ % F2EMIT/ %

/= 0.203 0.909

5 BERL 0.771 —0.336
G 0.710 0.220

e 5 0.670 —0.181
FlT 4 ] 0.120 0.938

H R e 0. 860 —0.084
BTk % 39.029 31.782
ES Wi 39. 030 70. 810
FEAE MY 2.342 1. 907

/NFRAE FoAQ RIL BEAR S BORE, e B PR & 43 BE 50ORT
HREEE AN TACEZ M. T EREDRK
14 T I S RE 0% 4 0 R MR O A VR R KL & i &
B A B AR T LKA R T e A A I Ak
Wy ) B a2 AR 5 v I AR R 4 ] Y SR
BIH KT BE , 2 BB A BEIR 3 2 A4S PR AF A2 1E 7]
SRR . AR R AR ST R A 0 AR R )
JE BRI Y G HE HOB A MR 0 AR S R B
i 1t O R B R I U T B R PVER IR 15 40y
ZWBERNEEERG BTN R, 2 BE TR
AR DG MR 1Y A8 S R E 10.2806~39.15% , K
B Rk B ORI AR T E A S R B S,
39.15% F136.59%  #if " WE5x & B, 105 13 < 5 1k
B AR M A7 1 43 BER LT JHE 5 Y AR S R B R
F20% . ARG 6 A AR AT R A
9.68%0~64.10% , H v Bk fif T 43 BE XA AR N 19 1]
KA 5 R AR, 4 Bl 64.10% . 45.05% F
34.29% , R WX 3AMEARTE /N BB 2 RIL B A4 b ] 58 A
A e e B AR S0 ) AT AR Sk ) A T g B R T RV
RE AR B AR MR

FH OG5 BT 2R WA Y 22 28 VR W 7= kMR T A B DG
FIL A% A IR ) A7 76 R [l AR B A S . sk I AR
5T 2R W, 22 46 B 22 5 1) B bR fiF 5 bk g 14 R OGP B
= (r=0.490) , 5 75 B B0 A7 OC P A XS B =
0.365) B 21 45 R FH R 22 e X i 3 2R A7 1) = R
M RE R B 5T, & 0L F B 0 S bR e A BE AR
B IEME . EAMPE I KB, NBEE PR
{14 PRk fiF 5 5 43 BE A A DG ME B (r=0.772) , 5 ik

TR S TR /N (P =0. 545) o ARHFIT R B, bk
fief 7 55 43 BE R AR DGR B i (r=0. 764) , H U=
5 (r=0.364) Kk (r=0.163) MK (r=0.139) I
BRI (,=0. 052) , 3% 5 2= & Mg 451 (1 BiF 53 25 21
SR —B, AW /N R B oy BERC S K e
i 5 W R AR OG , DR AR T N R R R S e v 43 B
B T BEIX 34N EDUL R IR TR Sy B bR e Y
PEREFE AR o AR DL ST R, 2 40 R RO R R
22 S5 W) I B e 0 SRR e A S e T BE AR, /N R
WA, HIRHE A RES A Bt Rtk A 6.

ik — iR A5 B A B T a3 o A A
6 PR A MR G A 2 A BT AR R
o AL - eF ) FH /0N B 22 AR B S ) 5% o e K EL AR H 43
BEAL M O 9 AR A AR AR R 3R L X 5 RS
PRS0 A e T A B 2 S A BF T 4 SR AR A . 3 i X
S PR X B R b ) AR EAT T M R AR TR
Bh e FERBOR BB = o BT 35 B A HE T 6 PR B A
RANAS— 5, H A0 AE F7 B F B b R i 38 1%
S5 R IR i N R B R E R TR TR S T
PG AN T ARSI T F M B

4 g

i X /N B FE RIL B AR F AR 273 4 20k ) ) %%
ooy BT 25 R W 76 5 RO A DG 6 R e, AR S
FHOH KB /INRUR Ay Bk G T A BER BT K
P e EE A L B 9 A bR o BRI 5
R 15 A AE AR 3 TE AR OGO R 5 3 43 43 BB 7 A
SRR L5 A Ry A i b S T R R R, AR
AR PR ST - RN Y i INC S DS
PR Z B SC R A B T & M BRReR it & .

5%

[1] Kneeland J, Li C, Basarab J, ez a/. Identification and fine
mapping of quantitative trait loci for growth traits on bo-
vine chromosomes 2,6,14,19,21,and 23 within one com-
mercial line of Bos taurus[J]. Journal of animal science,
2004,82(12) :3405—3414.

[2] Alheit K V,Reil ] C,Maurer H P, ez al. Detection of segre-
gation distortion loci in triticale ( X Triticosecale Witt-
mack) based on a high—density DArT marker consensus

genetic linkage map [J]. BMC genomics, 2011, 12 (1) :



100 GRASSILAND AND TURF(2024) Vol. 44 No. 3
1—14. [D]. B PaA ARl K%, 2018.

[3] Mpfede, oG, A2 45 MH CNCPS 1 & L m A/ [17] EHE, EEW, W, % . NBEF, F =@ kg
A RN A RO E R E AL 4 [T, B b AR, 2022, 30 1l SRR I R AR 3843 T [T ). 2228 ME %4 L 2008, 28
(4):931—935. (6):956—59.

(4] FIRRGHIZAL , ZRE % . A X /N B2 AR (18] Z=is, L) M, S PUAR L 45 . 4% ) A /IN BRSEZ 3 J Rb
Filt A 7 B LA F R (7], 1 AR ARk B 4%, 2020, 52(8) — A K15 /NRET] FHRKMEY ¥, 2010, 30
36—40. (2):400.

(5] AT Ze WA , ¥ 20 4R, 45 . S [N 351 400 % ] FH /) B 22 [19] S, 24 M, B4, 5 . DB 2238 FORUSEE K
7 R S B R [T]. R 2 A, 2021, 29(11) ISSR Z A Hr [ C1// [ B 2 245 Lk 4 [ 23 AR
2609—2614. RRKEBEARIIB B CE,2016:217—226.

(6] 2535 284y, MIHT 40, 2 AR B0/ B 22 3 7 A1 e PR [20] BT, £ A4, ARoniie, 45 . m JE 0 X 8 R /N B A2 A 7 1
QTLEML[C/ /B 285 JLR 4 23 SRR R i fE LR FT [T ). 7506 3 4O S 4455, 2021, 51(4) : 24—
ARV 4 34 ,2016: 142—153. 28,33.

(7] 80 0 2R A M, 4 A 0 /0 B 2 38 A TR i g o [21] M %Red, okflnt i 45 . SR/ JR 2 o i p otk ik
AR QT Ls W B A2 [T]. Fid =4, 2019, 27 R R[], ZREY %k, 2018,38(8) :914—921.
(1):219—226. [22] E 5, RH L0, Bl , 5 . /N 2 5 i 58 AR ¢ kR

[8] Kuleung C, Baenziger P S, Dweikat 1. Transferability of TaNAL1—5 1 s e 5 I RE 4 BT [J]. o TR & F
SSR markers among wheat, rye, and triticale[ J]. Theoreti- 2016,14(5) : 1037 —1048.
cal and Applied Genetics,2004,108(6):1147—1150. [23] RAKLL. MW EFRGEARERT]. AW HEF,2005

(9] JAFIE, F#,H%, 5. AZEF ACH KRB HR 2R 55 (1):55—56.

BrlJ). AR5 ,2019,39(1):131—138. [24] B, FRAL, 227,45 . LR 13FAH ML &S5 2 HE1E

[10] Losert D, Maurer H P, Leiser W L, ez al. Defeating the BEEELT]. A B 24, 2011,33(2) 1 17— 24.

Warrior: genetic architecture of triticale resistance against [25]  FNER L AFFFIR,TEE, 55 . 150y 246 M 22 B4 R 5 JEFp it
a novel aggressive yellow rust race [J]. Theoretical and [ 2 A S Ay T [T]. R 38 4% TR IR 2 4, 2016, 17(4) -
applied genetics,2017,130(4) :685—696. 655—662.

(11 B g, 2 A M, IORT 25, 45 . A 5 /DN R 22 A% IR 1Y [26] A7l . LA0 40 B A4 g 22 0 96 U0 1 UK O A J2 SSR 38 1%
KB4 QTL B AL T]. 4k A YR 24, 2018, ZREMEFT DL BB 5N K2, 2021
26(4):576—584. [27] 9P, ZAEME BB AR 2R A SSR 70 T 4R 10 1 33t

[12] Wen A, Jayawardana M, Fiedler J, e al. Genetic mapping & RSB D], 22 U1 420l K2, 2018.
of a major gene in triticale conferring resistance to bacte- (28] WL, Wb B, AhETHE 45 e I 22 77 i ) Ho 5 2
rial leaf streak[J]. Theoretical and applied genetics, 2018, SRR R A AR DG A [T]. R 5 SRR, 2018, 35
131(3) :649—658. (1):18—22,52.

[13] Wirschum T, Liu W, Busemeyer L, ez a/. Mapping dy- (291 24ty . o B0 /I B A7 (1 3 A2 PR35 g 78 S 8 7= It R 45
namic QTL for plant height in triticale [J]. BMC genet- A KRB QTL E A2 [D . 220 H ol &l K2,
ics,2014,15(1) :1—8. 2016.

(147 ghim , B 96 B, 22 06, 45 . 4 FH /D B 22 5t ol 4 75 35 B0 Y 66 (301 ARSCHb, b B SC3k L 45 . ) B R 5 2R 20 5 | F R i 26
P[], R 5 R, 2013,33(3) :62—68. AR AR [T]. LR, 2019,36(10) :2622—2630.

[15] CR#k, & . % NREF T RIEAR LS 5 [31] Zhu X, Maurer H P, Jenz M, ez al. The performance of

[16]

R SIEMLI/OLY. 4 FH Y E . 1—13[2024—
07—11]. http://kns. cnki. net/kems/detail/46. 1068.
S.20220303.0901. 002. html.

FESRET . AR /N R BB B 5 R 34T T Y

phenomic selection depends on the genetic architecture of
the target trait [J]. Theoretical and Applied Genetics,
2022,135(2) :653—665.

(107 50)



a4 H3IM B 5 O BE 2024 4F 107

The dissolved inorganic phosphorus contents of eight bacterial strains were between 329. 39 and 479. 09 pg/mL after
culturing in PKO liquid medium for 10 d, of the eight strains, strain MPD4 had the highest amount of dissolved phos-
phorus. All eight bacterial strains belonged to the genus Pseudomonas. [ Conclusion] The plant inoculation test
showed that compared with the blank control, the eight strains could effectively promote the growth and development
of ryegrass. This study provides an excellent strain resource for the further exploration of the growth-promoting effect
of Pseudomonas phosphate-solubilizing bacteria and the production of microbial fertilizers.

Key words: Pseudomonas ; phosphorus-dissolving bacteria; ryegrass; growth-promoting effect
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Analysis on correlation characters of grass yield in
recombinant inbred lines of forage triticale

GUO Rui,JIN Xing-na, CHANG Dan-dan, DU Wen-hua’
(College of Grassland Science , Gansu Agricultural University,Key Laboratory for Grassland Ecosystem ,Ministry
of Education, Grassland Engineering Laboratory of Gansu Province,Sino-U. S. Centers for Grazing Land Ecosys-
tem Sustainability, Lanzhou 730070, China)

Abstract: [ Objective] In order to explore the main influencing factors of the yield of forage—type triticale.
[ Method] The recombinant inbred line (RIL) population constructed from 'Shida No. 1" triticale and 'Gannong No. 7'
triticale was used as the research object and the phenotypic identification and statistical analysis of 6 grass yield—
related traits (plant height, tiller number, flag leaf length, flag leaf width, internode length under panicle and fresh
weight per plant) of 273 plants of F6 generation were carried out. [ Result] The results showed that the coefficient of
variation ranged from 9. 68% to 64. 10%. The coefficient of variation of the fresh weight per plant was the largest, fol-
lowed by those of the number of tillers, the length of the internodes under the panicle, the height of the plant, and the
length of the flag leaf. And the coefficient of variation of the width of the flag leaf was the smallest. The correlation co-
efficient between fresh weight per plant and the number of tillers was the largest (0. 764) , the correlation coefficient
with internode length below spike is the smallest (0.052). [Conclusion] By principal component analysis, the grass
yield —related traits were integrated into biomass components and plant height components, and the cumulative contri-
bution rate reached 70.81%. This study could provide a reference for the selection and breeding of new varieties of
forage triticale.

Key words: triticale ; RILpopulation; forage yield related traits
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