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The Differences of Major Phenotypic Traits of Wheat Caused
by Different Environments in Sichuan and Qinghai
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Abstract A study involved 435 stable lines from three populations (two DH populations, one RIL
population) indicates that the average plant height, spike length, spikelet number, spikelet density of
the three populations in Sichuan are 5.6—7.6 cm, 2.8—3.7 cm, 4.0—4.9, 0.1 cm/spikelet higher
than that of Qinghai, respectively. The thousand seed mass in Qinghai, however, is 6. 2—28. 3 g lar-
ger than that of Sichuan. The spike length and spikelet number in Sichuan are generally larger than
that of Qinghai, while thousand seed mass in Qinghai is higher than that of Sichuan, with exceptions
for a few lines. The plant height values of lines in Sichuan are generally higher than that of Qinghai
when the plant height is higher than the average value in Sichuan. Meanwhile, differences can also be
detected in both RIL and DH populations between these two sites, i, e. more lines of RIL population
in Qinghai have higher plant height than that of Sichuan, this might result from expression differences
of dwarf genes between these two sites.
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% M B (Shuttle breeding) 1 2 7§ 5 H b5
FARAZERBRPLCIMMYD R B HFRTETF
INEBMUY ., FIAFEREFMBEAR B AR AR
EMBXEMEAER G . BRNESHFERK
ERNAFRASHERMETHTES, HHWEH
hEESMHTEENYE, X—FEEHERE L
—B/NEFMIRBARA, I EE H— KM E
B, B 1988 425 CIMMYT IE A & il
Pk, mEEMEFHH CIMMYT f$ ERE M
EMA LR FREREM TI/E, AEEE
H—tE= PR NET S FNA T A
PR FREMERIA TR EKREE
e,

HFiEENEZRMMMN &L NEERXHES
WIEEREA, FHET /NERMABREERD
BK, gAFERARMWAIERE. NEBEERZH
RIED ) —F IR R RS, F
BB, ) - FE W NEFREMN M EE
MAZEERENERATERESE ., UNTHTER
BEW e EKERTREETRES T
FEFBFEREMEENEEER. .58
FAEE. HEURHWE, B4 HTEEMT.
IR A 3 AL BER (2 E A% g kBt ik
M1EEHABERZRIM 435 MER, Mil7ED ) —
HHG W, TR Z MR LB ST, B R TR
HRATHAE, AWM FRETFHFNREHRS
BREEBREESE,

1 #MHEE5F*

1.1 ks

BHK 40 % 1 £ 3 §% F& (Double Haploid,
DH)#ff& 2 & (DH1 #4% 118 Mk &, DH2 Bt ik
90 ~#k R) M E 4 B 3¢ & (Recombinant Inbred
Lines, RIL) B4 (227 A~ &) . DHI 1 DH2 B#
BHRAERANTL S RAREE/NE. DHI BRI E
Ak DY £ 1K 5k 2 F AS313(Triticum turgidum
L. ssp. turgidum, 2n=4x=28, AABB), J4f&
ki /NE Langdon(T. turgidum L. ssp. tur-
gidum, 2n=4x= 28, AABB) fl ¥ 35 & AS60
(Aegilops tauschii Cosson, 2n=2x=14,DD),
DH2 B 5 3 A g 1945 1K B 4 & AS2255, 4%
R /N E Langdon (UL T RifFx % LDN) Fi35 %
% AS60, AS I )II ARk K 2 /N 32 BF 5% BT F F
AN, OSN3 22 38 7= A ) 24 Fh AS313/

LDN,AS2255/LDN 4 HIfE R &4, 5 AR5
% AS60 JE % 7% 32 K18 AS313/LDN//AS60 #
AS2255/LDN//AS60 4 & B S AF R Je i, X 2L B8
AR MR B 32T, 5 R B T e R, 5
AR E 8 3T, K18 R%H AABBDD &K
4 & DH # {k, AS313/LDN//AS60 #i
AS2255/LDN//AS60 4 & 4 % /=4 7 DH1 &
R0 DH2 Bk, RIL BERR i/ Z #He ) 5 F1
£ 32 ERXAH AT A B/NE SHW-L1(H Mk
/INFE AS2255 5 & AS60 iE& A ASE]) Z
U g p e AR EREE AR F
BREMRED,
1.2 REFH*
1.2.1 XE#3t 453 B )4 A mIRIT
RERHXUATHHRONA, XZX)OMEFES
FLZARUANUTEHEREES, FEZXOMN 24
RS MEM B, W EEER 30.7°, 8%
9 103.9°, 73K M 530 m, ZIXBENERES ..M
B, FHEANGERN 36.4°, 28K 101, 9°, K
2440 m, ZIXBHTHED . TH. 2 MR A4S
EAZES. T EEME 2.0°,BHMEL 910 m,
HRKBEZEMHZREKR, @S T 201143 A
JEFRAE, 8 H W iR Ml & F 2010 & 10 A JEFh
FE,2011 4F 5 AWeak, Fraemt ] SAsb/hEH)
mPAHE. BOKRAMME 17T.7K 2 m, 178
0.2m(FWFL 0.3 m(PWJID,BIKER, AR
MR E AR AT, AT E KB S 4 1E
RiEF, MG ENAY. . EH, ZHNERERAE
FETHAKHEHE -,
1.2.2 RZKHKAZ BRBHEILNENH®RER
FRIEE 10 A BBk, D RObE B ok S TR DT
10 %, MK B A TE E FTHRTUR, A
£1 HAMBERE

Table 1 Test material and their origin

# ¥l Material 3 ¥ Origin
DH1 AS313/LDN//AS60
DH2 AS2255/LDN//AS60
RIL AS2255/AS60// )1 % 32

#::DH1.DH2 #1 RIL 4} 314t % DH1.DH2 il RIL #{k, AS ¥
iR e R 2N B 5T BT T IR ARG

Note: DH1, DH2 and RIL stand for DH1 population, DH2 pop-
ulation and RIL population, respectively. AS is the storage code
named by Triticeae Research Institute of Sichuan Agricultural

University.
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) MREECERANER EBRKREESER
2R, WIRE VU FRRE TR TR
8. MEEEEE =K/ /DY
1.3 #FirSHFE

F H 8 4 Microsoft Office Excel 2003 # 17
HyEi s B, KA SPSS 16. 0 for windows
AT E T SRS

2 HREpAT

2.1 2HRETIEBEREENE
FE2ARRBS, B THRA CKMBEERRA, —
BHRAMFE BB & L E,DHL B4k 114 MR R,
DH2 ##{k 86 MH#R &, RIL ##4k 190 MR R KE
MEMATH—E0H. XX 390 Mt B
SAREHEREMRBANTERHTHE.EGR
W3 ABEBRTRERSN, AN RN EHE
AN EETFEEBRGE 2, W& 3B E
e KB NEEETENEHELE
WA B 5.6~7.6 cm, 2. 8~3.7 cm.4. 0~
4.97M.0. 1 eon/A, TRERF B AU &
6.2~28.3 g, XTI K, HRKRYA, R
DH2 1 RIL B & 0y /N & 42 B 7 0 5 18] 2 57
ik BEKESN, HRTERE S AR B E
EZR(P<0.0D,
2.2 2HBETERZNREERERSINE
R 45 45 1B FR 45 1R IR 7E 75 b TR] A9 0 % 438 ¢

g2 R, 15 B & HR7E 0. 05 1 0. 01 BEKF
FEEFRRGH (K 3, EH 3 B
FEUHRRAHELNWER REEBELEFHL
RULBlHF . RA A PDERSBR>HE > /M
EEBE S, MR A LB A
RIL>DH1>DH2; # & f1 /8 $ % % DH1>
DH2>RIL; /N #& 4 % 5 RIL>DH2>DH],
XEY, ANEBRERFEERE 2 AR THRA
BEEZR.
2.3 2#IRETHRMEXE

B 4 A0, DH1 B4k 2 3 MR A7 76 IE A
RKHTHEXRBRREZA N NEELEE
(0. 348)>T R R & (0. 341) > /NS (0. 222) >
RS (0. 18)>MK (0. 116) ; DH2 BEE R R T4
RIGAE B 8 E K F; RIL B 7R 7 MR th 77 7
TEAEE, R MRS (0. 423) >FK (0. 251) >/
0. 21D >F R R & (0. 203) >/NEBE L EE
(0. 085), {HR , AR HEA& ¥ A 5] $ bR 7E P4 2tk 9 A
XEEHFEEZES R FEFRREER-FR
HAE#W,
24 2ARBASHRANREER

Bk, DH1 f1 DH2 Bk 89 % & b RIL
BEARE, MBS 3 M HEZEARNKRE
HEAR. ¥ KXT M) A8 EDHL,
DH2.RIL 4K % 3 127. 7.128. 6.107. 7 cm, & 1
OB R RS, W EMERBEEHES T

R2 2HRBETREMKRTEHE.ERSZREEN

Table 2 Mean, range and difference significance of agronomic traits in two environments

PRI WA S48 (2 i) Mean (Range)

Trait Location DH1 DH2 RIL
B B /cm F Qinghai 120.1 (83.0~141.2)** 123.0 (103.5~146.5)** 101.1 (61.5~143.3)**
Plant height P )1l Sichuan 127.7 (112.3~144. 2) 128.6 (107.0~151.2) 107.7 (56.6~148.7)
# K/cm #H##% Qinghai 11,0 (8.4~13.2)* * 11,3 (9.0~21.2) >~ 10.0 (6.2~15.3)**
Spike length I Ji] Sichuan 14.7 (12, 0~18. 1) 14.7 (10.9~18. 2) 12.8 (7.9~22.8)
INFEEL F ¥ Qinghai 15.4 (13,1~18. 1) * * 15.4 (12.3~24.3)** 15.4 (11.1~22.6)**
Spikelet number )i Sichuan 19.4 (16.2~22.8) 19.5 (16.8~22. 0 20.3 (15.0~26.4)
NEEEFEE/ (cm/) #H¥# Qinghai 0.7 (0.6~0.8)"" 0.7 (0.6~1.6) 0.7 (0.4~1.0)
Density of spikelet Pt} Sichuan 0.8 (0.6~0.9) 0.8 (0.6~0.9) 0.8 (0.4~0.9
TR FE/g F1 Qinghai 47,7 (38.0~56.0)* * 49.1 (40.0~58.0)* * 46,2 (24.0~70,0)**
Thousand seed mass 4 )i] Sichuan 41.5 (32.4~52.8) 20.8 (13.2~34. 1) 31.1 (12.0~52.3)

T » RRO0.01L BEKT., 2011 45 DH2 BRI W TREE KR 20090 FWBINGTH EBh THFEEERNTELE,

TR SR B R AR

Note; x x represent differences significant at 0, 01 level. Because of the lack of the data of DH2 population in the year 2011 in Sichuan,

we used the data of thousand seed mass in the year of 2009 in Sichuan as an alternative. In 2009 the stripe rust was very serious, so the

thousand seed mass was generally lower
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FigA ., FELRIL 5 2 /> DH B4R % #0953
FEEZER RILBETFEEGHENSRETE
BRI F IO (B D,
milmeEREHMENBREFTEAK.
DH1,DH2,RIL Bk 4 314F 100%. 96. 51%.
91. 59N R R MK E T 1B miFEIR. i, i
HAERZHHAN/NEELEFE R L, DHL,
DH2.RIL #{&7EEF W &4 H1H 100%.98. 84%.,

95. 78 % B R /MBI )1 A REAR

DH1.DH2 B ZB G RN/ MEEE B ELE
HHE AL PO SRR, 4 30 5 78, 08%,67.44% .
{BR,RIL Bk 65. 78% MM AEFE S LM
A,

FEAMTRAELE KX T WA, DHL,
DH2 . .RIL B4k 4> B4 89.19%.100%.93. 41 %
BB R TREE S T A

£3 KERIUREZNMRBAANEREEHEDHIRE

Table 3 Distribution ratio of lines with significant differences between two locations %
DH1 DH2 RIL
e ¥ T e
P<{0.05 P<{0.01 Not P<0.05 P<0.01 Not P<C0.05 P<C0.01 Not
significant significant significant
# ® Plant height 16. 67 39:47 43. 86 13.95 40.70 45. 35 10.58 59, 26 30.16
## &K Spike length 7.89 86. 84 5.26 5.81 84, 88 9.30 14. 81 65. 08 20,11
/N %L Spikelet number 7.02 88. 60 4. 39 5. 81 88, 37 5.81 4.76 82. 54 12. 70
/bﬁ?@ﬁ%)ﬁ 12.28 23.68 64. 04 18. 60 18. 60 62.79 13.76 42. 86 43.39
Density of spikelet
ERH0.05 BEKEAEHE0.01 K¥ LR EE
Note: The differences significant at 0. 05 level does not include the level at 0. 01 in this table
£4 3NMBOEESREERE2ANMRR A EAAHEXE
Table 4 Correlations of agronomic traits of three populations in two locations
X R # Correlation coefficient
oK
Material =1 K /N INEEEFE FTHERE
Plant height Spike length Spikelet number Density of spikelet Thousand seed mass
DH1 0.184 0.116 0,222* 0.348*~ 0.341*~
DH2 0.132 —0.193 0.14 —0.031 0.124
RIL 0.423** 0,251~ 0.217** 0. 085 0,203**

o *x RRO0.05 BFEKF, » » R 0.01 BFEKFE

Note: * ,
3 it

DHI ## & Ltk DH2 Btk = 156 A9 SR & o] R 7
F:DH1 WAk E 4% = & AS313 tk DH2 #
A 30 05 R A B 4 2 AS2255 #RRIfR 10 cm &2
L HTE T REA M R AR SR RS BT R .
RIL BEA S FF/NE SHW-L1 EFF/NE &R
SEAJIZE 32 B 30 cm 24 - RIL B RMF %S
F 2 AEAR,RIL HRRRAEF KRS 5
¥ 5 DH1 f1 DH2 A AR KE R, X 0 68
RNFE 332 MBFENER N RLER .
T BB R, A 0 BRI AT R A
FEER ., XERPTE, S HE— S URBEFEE
EARAESKZBTHEMENMEETEERS

* % represent differences significant at 0. 05 and 0. 01 level, respectively

B,

5 AREHRA T EH AT G REW,
RAETHEEEEESERNBE . XTESK
BEHFEX: —EREBERBZR ARBER
B.ETHITNREER . EIYREREE KK
BEBMK, FRERBS, TYRERLD,HTH
PR, AHREHEZEHMNL C,TH
FREIRE 0.655 3 g, ZREFWOLEA K.
JEHGRE K EERRIEE RS R ALK,
FMTFEZHHER A=Y, =BPOHFRK
B, SEEENETHREERWXERE, &
HEERPMEKSEE, TR REB/N, B H
A TR K, AT B RSN 3. 14 d, Th
RERTHEL 122 6g™ . HH , E/NEEA



. 22 . B odk &k W % W 22 %
—o— ¥ X Qinghai 8- P4 )l /& Sichuan
160
. 150
._E..P = 140
B = 130
E f 120
= E 110§
E ‘; 100
=~ 90
o = 80
£ g
Kk 70 i !
60 L i L L 1 1 1 1 1 1 i 1} 60 L 1 L 1 ' L 1 1 1 0 L 1 L 1 L Q1 L 1 1 1
11121314151 6171 8191101111 121 1 112131 415161 71 81 9 121 41 61 81 101 121141 161 181 201
MBS Code of material # B89 Code of material M ELLES Code of material
25 25 25
DH1 DH2 RIL
B £ = a9k
5] = &
- £ g
> o o
= 2 = 15
A 2. a,
g 2 2
° g g
2] 2] 4
é oy g 10§
o 2} i
5 | I W S N TN WU UNU FUUEY N S | J 5 1 1 1 1 1 1 1 1 } 5 I " 1 1 1 1 1 1 | ]
1 112131 4151 6171 8191101111 121 1 112131 415161 71 81 91 121 41 61 81 101 121141 161 181 201
¥R Code of material # ¥ fL#% Code of material M EAREE Code of material
30 30
8 5 DH2 5
g g 25 g
3 a g25
5 2 3
Ay [} L]
2 ~ 20 & 2
i a a
& A 7, 7
E s 15y &1
3 3 3
= 0 1 L 1 1 1 1 1 1 1 I3 1 1 = 10 L L 1 L 1 1 1 1 J %
1 112131 4151 6171 8191101111121 1 11 2131 41 51 61 71 81 91 121 41 61 81 101 121141 161 181201
¥ Code of material M E ARG Code of material # #4885 Code of material
2 1.1~ DH1 — ~ 1.1
2 <3 <3
T CE- 209
B = & = &
=) Y el o
2 ) e 207
Wy 4G G
e 8 Yo § 5 os
% 'R =
~ {4 Jc J A A N T N T T T Y | S 0.3 T R

1112131 41516171 8191101111121
4 £L4888 Code of material

70 DH1

20

I T TS VN T N N S |

1 1121314151 6171 8191101111121
¥4 S Code of material

10

¥ i 8/g Thousand seed mass

70

30
20

i % B/g Thousand seed mass

0
1 112131 415161 71 81 91

1112131 415161 71 81 91
## RS Code of material
[ DH2

1 1 1 i 1 Il 1 1 1

-4 Jfi B/g Thousand seed mass

# B4 FS Code of material

3
121 41 61 81 101 121141161 181201
MBS Code of material

70 RIL

S W W W W W W W |

0 v 1
121 41 61 81 101 121141161 181201
MBS Code of material

Sk e 0 S O )1 E ¥R B B4 {H The arrow represents the average of plant height in Sichuan
1 2HESKETI/ HEEREEROERT

Fig. 1 Performance of agronomic traits of three populations in two environments
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