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1.1 REadHy

BERA RN BT AR SE Atl-3. Atl-5. Atl-6. Atl-8
Atl-11 FlFk 5 5E ITAO-32. ITAO-36. ITAO-38.
ITAO-49. ITAO-50.
1.2 KIG R

PR B T DY 1148 BT T 4 i B KU
(30°35' N, 104°25'E) , izihSxiEAM, ik
436 m, FBJFUE 17 °C, FEHFFEKE 980 mm, T
T 286 d. I Ly A, FERR AL BTN pH 7.3
HHUR 32.40 g/kg. A% 2.32 gkg. A 0.97 g/kg.
441 15.90 g/kg.
1.3 it

T 2020 4 11 HFbHE, 2021 4 5-6 HRUk. K
MBEHLX HTE, WERYT, FEFE, F17H%
Fo1s ki, 17K 1.5 m, 17FE 1.0 m. %P0 A0iE H
30 kg/hm? (AL (N:P:K=12:12:17) fEN%
B o FH JR) B o A A T A R L, HEK
HRAE 24 4b S P /K A 0038 4 3047, 3 IREEE .
1.4 MEMESE®
141 REWR  THEZRAM, MEES. K
Ay BEas, DAL TRE. P 7FEER. T
SRR SN B P S S IR & S Rl o
142 RAAEHAT ol T RSB R
W RER AR R, kRS BT
9:00-11:00, EHEAREMERR/AIHE. KHAH

BRI 2 T Sl 58 X &, 3 IXEE R . {1 LI-6400
FHEAIEE RS AT (LI-COR, EE) 7F H A
MSE Pov Trv Gs MIFEMHIE] COWSE (CD 5 fi
F SPAD-502 Plus 2R R MEAL (hJé R 3EREIL,
HAD Wl 2z AH X & & (SPAD H) 5 fiH
WinFOLIA £ Fi@& M I FX (Regent, HIEER) il
SE R THI AR o A PRAIE X EE 43 A 0 R S R 5 2%
PR — 30, SR RS 2, HodhobUER
FAXCHS B & N BN TOeds, woE RN
1000 pmol/(m?-s), K< CO, #FE 7 350 umol/mol,
T EFEHIAE 25 °C.
1.5 HiEAIE

K H Excel 2010 3R 4E,  xFoH Eood
HEAT P 7 W 8% 40, KA SPSS 20.0 B AF#EAT 7 2 5
¥r, 12H Duncan AT EZ R B EMEKRE (P<
0.05) , SR LLPHELARHERE R A Origin
2024 B A AT Pearson AHK AT .

2 HERE5SR

2.1 ARFEEMBBALEFESH

ik GG RE, i 10 4 AR
HERESE GR 1D o i SPAD {HE K2
ITAO-36, N 57.14, & & T AEREAN At-03,
Atl-05 1 Atl-06, H5HRMEM B R E 2 7
Hh A1 SPAD {H /M)A Atl-03, XK 44.39,
AU-05 R2Z, MHELREZET . BRI T &K1
& Atl-11, A 7.80 mmol/(m?'s), 5 ITAO-36 1
ITAO-49 ol 35 2 53, (HW & & T HAh M Mk
Atl-05. Atl-08. ITAO-32. ITAO-38 £l ITAO-50 [H]
BTG REE2 s BERATI T S /M2 Atl-06, X
& 3.84 mmol/(m?-s), ITAO-32 F1 ITAO-50 Ik,
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Table 1  Analysis of the difference of photosynthetic characteristic parameters of different oat materials
A Mkt SPAD {& JE TR T G Pa Gi
Stage Material SPAD value  Flag leaf area (mm?)  [mmol/(m?>:s)]  [mmol/(m?*s)]  [umol CO»/(m?:s)] (umol/mol)
it Atl-03 44.39+2.03¢ 21.59+0.99¢ 6.50+0.30de 123.18+5.63¢ 6.41+0.29¢ 284.09+12.99d
Heading  At1-05 47.51+1.23bc 27.82+0.72¢d 5.95+0.15de 101.82+2.64¢ 4.56+0.12f 348.02+9.04abc
Atl-06 47.93+1.22bc 25.93+0.66cde 5.37+0.14¢ 126.62+3.21e 4.96+0.13ef 397.21+10.09a
Atl-08 55.09+0.99ab 29.06+0.52¢ 11.3040.20ab 535.23+9.63a 9.63+0.10d 386.78+6.96a
Atl-11 53.1942.06ab 23.39+0.91de 9.05+0.35¢ 179.59+6.95d 10.524+0.41cd 303.15+11.74cd
ITAO-32 55.71+1.58a 43.65+1.24a 10.38+0.30b 454.26+1291b 16.24+0.46a 358.81+10.19ab
ITAO-36 57.14+1.93a 43.31+1.46a 10.15+0.34bc 450.12+15.19b 14.17+0.48b 383.97+12.96a
ITAO-38 54.52+0.94ab 44.44+0.77a 6.93+0.12de 254.19+4.39¢ 12.04+0.21¢ 354.52+6.12ab
ITAO-49 54.99+1.85ab 41.25+1.39a 12.43+0.42ab 541.20+18.19a 15.13+0.51ab 367.60+12.36a
ITAO-50 53.73+0.98ab 36.32+0.66b 5.35+0.10e 150.46+2.75de 10.254+0.19d 312.47+5.72bcd
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%:3% 1 Table 1 (continued)
gl Mkt SPAD 1& JEE A T Gs Pu G
Stage Material ~ SPAD value  Flag leaf area (mm?) [mmol/(m?'s)] [mmol/(m?s)] [wmol CO»/(m?s)] (nmol/mol)
A T 1 Atl-03 49.07+2.24c¢ 36.81+1.68cd 6.19+0.28b  108.29+4.95¢d 5.484+0.25¢ 279.32+12.77¢
Early grain-filling  At1-05 55.13+1.43abc  33.61+0.87d 4.93+0.13c¢ 84.61+2.20e 3.53+0.09d 330.21+8.58b
Atl-06 50.10+£1.27bc 26.74+0.68¢ 3.84+0.10d  123.52+3.14¢ 3.00+0.08d 394.99+10.03a
Atl-08 63.04+1.13a 27.25+0.49 5.06+0.09c  106.92+1.92cd  4.89+0.14c 280.37+5.05¢
Atl-11 58.04+2.25ab 42.76+1.66bc 7.80+0.30a  161.44+6.25b 3.62+0.19d 284.02+11.00¢
ITAO-32  59.88+1.70a 47.16+1.34ab 490+0.14c  101.99+2.90de 9.74+0.28a 234.48+6.66d
ITAO-36  63.68+2.15a 48.28+1.63ab 75040252 186.20+6.28a 9.54+0.32a 319.92:10.80bc
ITAO-38  60.47+1.04a 50.000.86a 499+0.09c  106.08+1.83cd  7.68+0.13b 281.38+4.86¢
ITAO-49  61.31+2.06a 43.10+1.45bc 7.58+025a  186.18+6.26a 10.03+0.34a 302.14+10.16bc
ITAO-50  61.58+1.13a 47.66+0.87ab 4.90+0.09¢ 95.42+1.75de 5.66+0.10c 299.36+5.48bc
BN 5 ] Atl-03 46.49+2.13b 40.02+0.21c 3.95+0.18bc  86.37+3.95bc 1.39+0.19de  322.28+14.74cd
Late grain-filling  At1-05 52.36+1.36ab 42.31+1.56¢ 3.20+0.08def  79.81+2.07cd 1.75£0.02cd  431.56x11.21a
Atl-06 46.08+1.17b 33.30+0.85d 3.38+0.09cdef  68.90+1.75de 2.38+0.06bc  319.58+8.11cd
Atl-08 60.03+1.08a 28.69+0.52d 2.94+0.05¢f  70.77+1.27de 1.05+0.02¢ 381.85+6.87ab
Atl-11 53.59+2.08ab 39.99:£0.49¢ 3.4240.13cde  92.64+3.59b 1.89+0.24cd  358.32+13.88bc
ITAO-32  55.48+1.58a 58.87+1.67a 4.18+0.12b  79.87+2.27c¢d 5.71+0.16a 285.91+8.12d
ITAO-36  57.97+1.96a 58.82+1.99a 6.57+022a  113.80+3.84a 5.31+0.18a 339.31+11.45bc
ITAO-38  56.23+0.97a 64.50+1.11a 2.80+0.05f  64.58+1.11ef 233+0.04bc  376.19+6.49b
ITAO-49  57.77+1.94a 51.55+1.73b 3.13+0.11def  54.08+1.82f 227+0.08bc  342.36+11.51bc
ITAO-50  53.68+0.98ab 64.07+1.17a 3.66£0.07bcd  89.69+1.64bc 2.89+0.05b 390.96+7.15ab
A Atl-03 27.78+1.27f 45.09+0.78cd 3.87+0.18a  82.43+3.77a 1.30+0.16de  350.30+16.02bcd
Maturity Atl-05 33.78+0.88de 46.10+1.74cd 1.86+0.05¢f  43.76+1.14de 1.62+0.05cde  430.29+11.18a
Atl-06 21.96+0.56g 35.73£0.92de 1.42+0.04fg  28.16+0.72fg 2.1740.06bc  337.32+8.56¢cd
Atl-08 39.78+0.72bc 30.7740.33¢ 132+0.02g  25.53+0.46g 0.96+0.03¢ 392.50+7.07ab
Atl-11 42.93+1.66ab 42.91+0.39d 229+0.09de  61.01+2.36¢ 1.7740.22¢d  314.15+12.17cd
ITAO-32  47.02+1.34a 65.8243.25ab 3.23£0.09b  77.82+2.21ab 5.22+0.14a 314.13+8.92cd
ITAO-36  36.41+1.23cd 63.19+3.15ab 3.45+0.12ab  72.78+2.46ab 5.07+0.26a 364.36+12.30bc
ITAO-38  30.63+0.53¢f 69.03+1.80a 2.04+0.04¢ 37.11+0.64ef 22240.09bc  312.01+£5.39d
ITAO-49  48.18+1.62a 55.11+3.80bc 3.05£0.10bc  70.47+2.37bc 2.12+0.08bc  348.60+11.72bcd
ITAO-50  25.66+0.47fg 68.64:3.60a 2.65£0.05cd  49.23+0.90d 2.76+0.08b 313.07+5.73cd

ARNFFRRRE P<0.05 KFEREZE, TH.

Different lowercase letters indicate significant differences at P < 0.05 level, the same below.

Atl-06 5 ITAO-32 1 ITAO-50 fA7E B E R .
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Wz, MELEREER. BRIEYW P BRI
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REES, HEFHETHMFEME, RGN
P /N2 At1-08, 4 1.05 pmol CO/(m?'s),

Atl-03 IRZ, PIE TR EZS . Y G K2
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36 LEHEMZER, (MBS T HALEMBE Bk
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VE SR Ji JUI 8] S0 2 IR T AR R AR, 1 R T i
PEZSE: SRS, BFAERAR AR 2 R AOK R
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PG RIERA TR R, DE A B2 R T
BOREAAR s BPAEREAAE 3 MEF N (AR, AT
MRS 1AL R BOC TR . B AR
(] G AE AR 25 AR TR A, T AE VS AT 300
VEIR JE AN A SR A T R E 2 e BT
AEREARI P AESTARIY . BES AT WESR R AT K
PSR 5 AR TR A o B A R AR R o AR 1)
CiFESARIY] L VS IR RE S Jm 301 5 R s R A T X
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Table 2  Analysis of differences in photosynthetic characteristics between wild and cultivated population

gl N b SPAD i JEE A T; Gs Py G
Stage Population Index SPAD value Flag leaf area (mm?) [mmol/(m?+s)] [mmol/(m?-s)] [umol CO2»/(m?:s)] (umol/mol)
e [ige FHME 49.6+1.2b 25.6+0.8b 7.6£0.6a  213.3+43.6b 7.2+0.7b 343.9+12.5a
Heading Y[ 41.2~56.7 20.0~29.7 5.1~11.6 99.2~547.5 44~112 263.6~414.2
BRRECV (%) 9.4 30.5 79.2 35.2 14.1
I FEIE 55.240.7a 41.8+0.9a 9.1£0.7a  370.1+38.9a 13.6+0.6a 355.5+7.4a
BiEAEE| 51.7~61.0 35.5~46.2 52~13.1  147.0~571.2 10.0~16.9  305.3~409.8
5T RE CV (%) 46 29.6 40.7 17.0 8.0
RE T ESgesy FEME 55.1%1.5b 33.4%1.7b 5.6x04a  117.0£7.0a 4.120.3b 313.8£12.6a
Early grain-filling FEnEE| 45.5~64.5 25.5~45.6 3.7~8.3 82.4~172.1 2.9~6.0 259.2~411.8
BRAKCV (%) 107 25.5 23.1 24.1 15.5
et FIME 61.4+0.7a 47.2+0.8a 6.0+04a  135.2+11.3a 8.5+0.5a 287.5+8.4a
B 56.6~68.0 40.5~51.5 4.6~8.0 93.2~196.5 5.5~10.6 221.5~341.5
TR R CV (%) 46 22.6 323 20.5 113
BEN [5ge5) “PEIE 51.7+1.5b 36.9+1.4b 3.4+0.1a 79.7+2.6a 1.7£0.1b 362.7£11.9a
Late grain-filling FenEE| 43.1~61.4 27.7~43.9 2.8~43 65.8~98.8 1.0~2.5 299.1~454.0
TR CV (%) 11.3 11.3 12.8 30.2 12.7
et TFIME 56.2+0.7a 59.6+1.4a 4.140.4a 80.4+5.6a 3.7+0.4a 347.0+10.3a
bR 52.4~61.9 48.4~64.9 2.7~1.0 50.8~121.5 2.1~5.9 270.1~405.1
BRRECV (%) 5.0 343 27.0 42.1 11.5
R [ge5) FEIE 33.3+2.1a 40.1%1.6b 2.240.3b 48.2+5.8a 1.6£0.1b 364.9+11.9a
Maturity b 21.0~45.8 30.2~49.1 1.3~4.2 24.6~89.4 0.9~2.2 292.8~452.6
BRAMCV (%) 244 44.9 46.2 29.7 12.6
pseed TFIME 37.6+2.4a 64.4+1.8a 2.940.1a 61.5+4.2a 3.5+0.4a 330.4+6.8b
Y[ 25.1~50.9 48.9~75.7 2.0~3.7 35.9~80.9 2.0~5.5 296.8~388.9
TRAKCV (%) 248 18.3 26.7 41.5 8.0
PEEE IS E BEMEES; HRER K ITAO-38, X 97.0 cm,

23 AEFEEMRRRZMHER

RTFIEA S IR PR, R 10 40 4 k)
Mg PR (R 3) o thEfm 2 Atl-08, 1A
197.2 cm, S5HAMMEMEEERZEEZER, Atl-
03. Atl-11. ITAO-32. ITAO-36 F1 ITAO-50 [8]34)

H k72 ITAO-49, W& 2 B RE % . KRk
fl)J& ITAO-32, % 46.0 cm, K5 K2 ITAO-
50, ¥ 28.0cm, SHAbMEEMBILREEEZR. &
BERBUR Z 2 At-08 F1 Atl-05, % 27.0, 5 Atl-
03. Atl-06 fl Atl-11 & Z M 2R, (H5H A
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MEBMFEERE 2R, 7 BEaHuR /D12 ITAO-38,
9.0, HIKAEITAO-50, W& I8 TEE %%
%, 3 H 5 ITAO-32. ITAO-36 #1 ITAO-49 ¥
DEER. THRERKKZITAO-36, 1£23.1g,
A EM AR EER, Atl-05. Atl-06.
ITAO-38 F1 ITAO-50 Z [R5 o Wi % 22 s T HLEE
BNAE AL-03, 18 109 g, HKE At1-08,
BTN E R, RS AR MR B3
5. PR R A & K& ITAO-36, &
17.2 mm?, 5 ITAO-49 Fl ITAO-50 2 8] & 3 %
5, [HHAhME M R R EE R PR TR
AR B /DA Atl-03, 08 13.7 mm?, H K&
Atl-08, Atl-03 5 Atl-06. Atl-08 F1 ITAO-38 2 [f]
BLREER, (A5HMMEMEEEREZER.
TR R KRR H 2 At-03, 75 22.8 mm, HLE
Atl-08, W#H Z ML EEES, H5HAEMEAZ

EREZE R PP RKER/IIZ ITAO-38, 1%
9 18.0 mm, H:KAE Atl-06, ITAO-38 5 Atl-06 FlI
Atl-11 Z [ Jo e 3 7% 5, (B 5 H AR MR AR B
EER. A K&K Z At-03, £ 9.9 mm,
HUZ AL-08, Wi 2o 7% 55, (H5 H
EMRGIEREES; PR/ ITAO-
38, {WA 7.8 mm, 5 Atl-06 Fl Atl-11 2 8] ¢ & 2
Z, HE5HMMEMREEREER . FIMT
% i KK A& ITAO-50, 75 2.4 mm, FLIKA& ITAO-
36, ITAO-50 5 Atl-11. ITAO-32. ITAO-36. ITAO-
38 M ITAO-49 L& # 7, (HE H AR E M EHF
EREFEWZ R PYMT R/ AL-08, [N
2.1 mm, HRJE Atl-05, Atl-08 5 Atl-03. Atl-05.
Atl-06 1 ITAO-38 To Wi & 2 7, (R HAh M M K}
TEREZER . 2 LR, ARMEEMEHE SR
FARERORE R, NIRRT R AR A 1

®3 TREFEZMHHRZMER

Table 3 Agronomic traits of different oat materials

o P RS Iy B S TRE  CFSRTREN CPSRTRK CEERTK PSR
Material Plant height  Panicle length ~ Total tiller IOQO—graln Mean surface area ‘ Mean seed Mean seed Mean seed
(cm) (cm) number weight (g) of seed (mm?)  circumference (mm) length (mm)  width (mm)
Atl-03 133.645.1cd  43.943.9a 24.742.0ab 10.9+0.0e 13.7+0.0c 22.8+0.0a 9.9+0.0a 2.1+0.0cd
Atl-05 169.9+3.9b 42.5+3.4a 27.0+1.2a 15.2+0.2cd 15.3+0.2b 20.5+0.2bc 9.0+0.1bc 2.1+0.0bcd
Atl-06 164.8+0.6b 35.5+1.0a 22.3t52abc  14.2+0.2d 14.0+0.2¢ 18.8+0.2ef 8.2+0.1de 2.2+0.0bcd
Atl-08 197.242.1a 41.1+10.5a 27.0+1.5a 11.840.1¢ 13.940.3¢ 21.740.1ab 9.5+0.1ab 2.1+0.0d
Atl-11 141.1£7.9¢ 36.743.5a 26.3+1.2ab  15.5+0.3¢ 15.3+0.3b 19.0+0.3def 8.240.1de 2.34+0.0abc
ITAO-32  139.740.8¢c 46.0+0.4a 16.7£0.3bcd  17.0+0.1b 15.9+0.1b 20.0+0.1cde 8.6+0.0cd 2.3+0.0ab
ITAO-36  135.9+2.4c 37.0+1.3a 14.0£2.0cd  23.140.1a 17.2+0.1a 20.3+0.1cd 8.7+0.1cd 2.4+0.0ab
ITAO-38  97.0+0.8e 39.244.0a 9.0+0.6d 15.24+0.4cd 14.1+0.3¢ 18.0+0.4f 7.8+0.2¢ 2.2+0.1abed
ITAO-49 113.445.5de  39.8+4.2a 16.3+0.7bcd  16.7+0.3b 16.2+0.3ab 19.8+0.3cde 8.6+0.2cd 2.3+0.0abc
ITAO-50 120.746.8cd  28.0+3.0a 11.3+0.9d 14.6+0.2cd 16.2+0.3ab 20.5+0.3bc 8.9+0.2¢ 2.4+0.0a
Z%, FHOCAE GRS RTE SR AT SUIAE S iR /N . P2
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HS-SPAD| -0.14 0.01 -0m3" 055" 055" -024 -027 055"
HS-FLA | -0%2* 0.02 -0®6* 065" 055" -085 -087 053" 1.0
HS-T; 0.07 0.25 0.01 034 0:34 0.09 0.07 0.16
HS-G 0.05 0.19 -0:18 037" 0133 0.07 0.06 0.15 0.8
HS-P,| -o@7" 0.09 034 059" 0859 0221 -0:25 058"
HS-G 035 0.12 -0.10 036" 0.12 -025 -0:23 0.01 0.6
EGFS-SPAD| -0.10 -0.02 -089* 048" 055" -0.10 -0.11 019"
EGFS-FLA| -8’ -0.06 -0®o° 0557 060" -028 -0133 080’ 0.4
EGFS-T,| -028 0.06 0.02 04" 08" 0.08 0.03 0335
EGFS-G,| -023 -0.05 -0.11 061" 0150" -0:18 -024 039" 0.2 1
EGFS-P,| -0853* 0.17 -0%o" 059" 055" -0.05 -0.10 0146
EGFS-G 0.28 -0.18 0.14 0.09 -0.04 -0:19 -0:17 -0.07 0.0 -
LGFS-SPAD 0.01 0.12 -025 040 043" -0.04 0.04 0:32
LGFS-FLA | -0@8" -0.15 -®- 034 057 032 -0134 085" -0.2 |
LGFS-T,| -0.07 -0.00 -022 s o2 0.20 0.12 0145
LGFS-G, 0.06 -0.09 0.00 07 047 026 0.19 0339 -0.4
LGFS-P,| -026 0.03 -0m7 B o7 -0:19 -025 o1
LGFS-C, 0.20 -0.09 0.11 -0.14 0.01 0.04 0.10 -0.07 -0.6
MS-SPAD 0.01 0.32 0.08 032 042" -0.02 -0.03 026
MS-FLA | -84 -0.11 -0®7 052" 056 -027 -0130 05" -0.8
MS-T,| -0%1° 0.16 -027 033 0146 038" 031 040"
MS-G,| -0@1* 0.23 -0.12 0335 019" 0:32 025 041" 1.0
MS-P,| -027 0.02 -0%9° os° o7 -0:19 -0:26 01
MS-C,| o6 0.28 018" -0.04 -0.02 094 019" -034
PH SL TN TKW MSAS MSC MSL MSW

HS: #hFY; EGFS: MEJKAETI: LGFS: ¥EXJEW: MS: RuAMl: PH: #k&; PL: B TTN: BEEEG TKW: THIE; MSAS: F
PR RIA; MSC: “FIyFFEHK; MSL: “F¥Fpr&; MSW: “PHFF5E. “*” FRTE P<0.05 /KFRFEML.

HS: heading stage; EGFS: early grain-filling stage; LGFS: late grain-filling stage; MS: maturity stage; PH: plant height; PL: panicle length; TTN:
total tiller number; TKW: 1000-grain weight; MSAS: mean surface area of seed; MSC: mean seed circumference; MSL: mean seed length; MSW:

W

mean seed width.

indicates significant correlations at P < 0.05 level.
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Fig.1 Correlation analysis between photosynthetic characteristics and agronomic traits of oat

TSR SV Bk, S AT SR S B/
3 g

Yo PO B K R B R A T R B A
E IR, AN FREA R R R A B AN [ S R R G
PEfE ERTRETEAE B 2T, XX T —J7 1 i AE
W) B0 38 R e S S g — T T U 52 B R 5 PR 2R
e B B G 1 2 E IR, 2 AR LAY E 32
NG T EAESE W O B AR, RIS R
fE Pav Gsv T CiHRUKAFIR RS et 2450 1
PIEE R EER, HRSH RN FIEEAR.
B SR I T B A R A e A e
R IR A ) Po i T S Fh, 8 &y
PEAEAE 22 50 o AR IR0 B A sl AR e &
SHGHTE S50, SRR R R RENC S
PERE TR . XM ER AR TEARR
PRI, R e S I T AR A 26 K T B AR e
%o TEMAE R — ok, AT A1E I
FFRR TR 0 LR e . A AR
BRI, i A ARIRY K, HEEE Y
I, REMGARE T X CO, RMLAE /1, fHi#es

(1) Py BTF. X — R B S SO RE FL4E R—
B, B A AT $R BN Pao DRIE, 8K
B A= 72 v A Sl i R B TR R B R B e 2 SR, B
B eRe R 2, g e E. TR R
IS P EORE P, S0 R U 5 PR B ek g 125260,
B A M A SHUE 7 RECE I = TR,
KPR SR, BEEEENES,
AR R IR R AL T AR K. HELZ T, R
B M 1) 6B R MR TE R R 22 SN, R I AH
Xf A E 1 .

P RERS S WA P 7 2667 IS TE) 3 AR 220 T R
o MBMENEYAERR B EEN B, &
BEILR A EA I, thREYREFREKE A
FEAEKHARERT, ARG LR E R, FAMERN
R Py ERIARI . MESCAT . BESE I
PSR 3 08, E RV B B =, R W
R AR FH AT RE AT RLE AR AL T 7 R 1B
FEY . A A7 S 5 R I 3 3 AR HE SR A P B
B, SRR RAFAE L, TR TR M
FER A BN R E TS BT LA GfE 4 ME
HHWE P. AR ESA—8 R e 62



M 230 #A RSP AR AR B

A RERITRE DL S5 5 AR R T 173

W) Py B FE R 3R . 285 VR AR a2k AR 2R R U 1)
B IR RIS M B &AL, MR AR K
Gy R G R T AEY By 2T A AL 1 T R
&, SRS PR HEAT SR A e R K S Wl ) 32
BUEIE . TESERVRILIE 43 AN/ R,
Po5 TR 3 MBI R IEAC. &GRSR
IR I, KRG 2258 E R8I G5 Py 2 A 2
WEIEM, KU 4ANEFTN, HEE P,
= A Re A T MBI T A Geo

R SR G A REERE VMG, TR
IR e P R R B R 3R 2 — B, ARG
gk RN, TREERANE . SRR
$15 Py FEM AL, SPAD 1A & B IEMAH L, M
5B Py AE DG B e R Py I THIRRURN
SPAD {H 34 i & S #e 22 1 T RiEE,  H A Py
StThr E R N B . Rk, fEsghrAEr=d,
P& =1 A Po X 3R T HEEE ok A P B
TR R—4iR5HFEPIE KT o4 R
N5, ATRER T R 6 2 R AR it
LEFH. kaSETIAREREAMEL, H
TEVE IR AR G PE B i, 3R W ke vy T 355 S T R 1
AR, PReEEEE, MRS, X— KX
il 0 5 33V AR S AP I 9 45 SR — B

4 ZEip

BEF A 348 52 B U 52 7 O B R AL AR 2 R
AR EER, WAEMENE R RS T 5
M, RPHERNMEAHESM 2N, Mt
T, #EmEN AR E R HEIRRE . P
SPAD {E A AR 5 ki & | P MR MR 2
W IEM G BPAEREAR T, Atl-11 FG S A A
SRR s #IFHAA T, ITAO-36 HIYGA 4 THER
RZMR B, 3 BOTAE L R Fh T BT

Sk
[1] skE, moCHE, Zibk, 55 RS SR Hha i 4 e VR 2

i SRERA T, (EAIR, 2023, 49(6): 1551-1561.

[2] P&, YRR, 2P, . AR AR R, &

HRR AR, 2022, 41(3): 250-256, 294.

[3] /EKE, k. PEESE bRt PER R, 2013
[4] FréifR. SB/R Z With[X #E32 FRh i ik 5 0 F AR VRAN. PRATG

K WFEEAOREE, 2021,

[5] &, VM IE FRNELF RN, SRR A, 2020

(12): 223, 225.

[6] et MEFZRET L EMLFI A E AR, FRES5ME, 2022, 21

(1): 54-56.

[7] AR, BE&L, EB, % MEEHRMIY. RERE LI
iR, AW AR, 2022, 43(12): 438-446.

[8] Martinez-Villaluenga C, Pefas E. Health benefits of oat: current
evidence and molecular mechanisms. Current Opinion in Food
Science, 2017, 14: 26-31.

[91 #56%. NPG ALt X /SN2 0BG & ek 5 W AR 3= 1 o7
. T FHERY:, 2018,

[10] VRHhET, ZE3E, XIKIR, . ARP=HEE AR Z MR AR &4
AR T EAO R B4k, 2024, 26(5): 77-89.

[11] Thefe, WaERf, 2%, & EZXAE/NEZ M ER
& AR BRI MU R T, AR AR, 2016,
31(2): 120-124.

[12] Tang X P, Liu H J, Zhang W J. Physiological characteristics, crop
growth and grain yield of twelve wheat varieties cultivated in the
North China Plain. Agronomy, 2023, 13(12): 3041.

[13] Wei HH, Ge J L, Zhang X B, et al. Agronomic and
physicochemical properties facilitating the synchronization of
grain yield and the overall palatability of Japonica rice in East
China. Agriculture, 2022, 12(7): 969.

[14] 75 FEHE. Rt s S Mo B R0 % 2 R 15 i S0ohh o A 2R AL
BRI TS, AT BRI K, 2013.

[15] E3HE, ik, FLCRs, & ARBECERIR T oL &5
OGN T L. KSR, 2024, 43(5): 616-623.

[16] 557, H4, Dk, & HIFAIRE Kus0 1@ a8
R, BAEYISEIR, 2023, 44(7): 1418-1425.

[17] ZEEFL. I-D b FRHe A0 R R Lo e R . 2T
TR, 2017.

[18] Buifag, Sff, s, & WAREANICY Figil
FA R R R, RHh2EAR, 2022, 30(2): 471-478.

[19] SKHT%, M, 2R, & MR A RENCER N S5H
AL ek RREE, 2011, 15(1): 6-7, 10.

[20] G5, BURA, AR, & LGOS EREY R R ZIER
5l A AR R A DG, R, 2019, 39(1):
56-63.

[21] Rfa, K, KRS, 45 FALFIEE T ea R AR
SPERBIREm. Fz, 2024(1): 23-29, 35.

[22] Mok, &M, KB, & ARSERM (R) RGERE
RERETH. mRAOL KRR, 2024, 39(1): 18-25.

[23] BigFe, ¥4 30T, I, 5 B RS R LY
RN Btk L. BT A0k Z24k, 2012, 43(12): 2009-
2014.

[24] %, F408, TR, & KIS MARGE & A XNkt
AR B FOG AR AR BRI, 2 RMEM 2R, 2020,
40(9): 1097-1103.

[25] skiEWE, Tukie, £ TR REHEE M SR
TP E VPN AR R, £ 522 2 E R A5 4R, 2021, 12(10):
4303-4308.

[26] TEAE, ARG, AsH, & ITEdLEE 50 AR 2
PRI R Z AT SR E VR, kAR, 2020, 29(7):
131-142.

[27] ShiC N, Zhao L, Zhang X F, et al. Gene regulatory network and
abundant genetic variation play critical roles in heading stage of
polyploidy wheat. BMC Plant Biology, 2019, 19(1): 6.

[28] A . FEALSS Bl Al g e 2 A A S AT B s . A1
THERE, 2022,

[29] Tk, AREOK, M &5 VNN E PR &R
IS AEY AR, 2013, 19(1): 84-89.



174 EP A& Crops 2026 5 1 1

[30] MXWKWE, 254, MRIEHE. RIEAE RILs SIS IS AR AEBVERAOIE. B8 LIRS, 2015.
VIR, AR FEAR, 2010, 25(6): 194-197. [33] XM, ZEWesl, MM, 25 (LPH/NEH RO AR Z PR
[31] ZMER}, Tk, EPFESE, & I8 ANFEEMFN (R FEAWRT A fath K OHA T, hEAOLRHE SR, 2020, 22(3): 14-23.
W ETE X A PR R AE. (EIZR A, 2025(2): 93-100. [34] ™42, WAWIZE, TKIRES, 25 RRVESFME T REE MR E B
[32] A%, % B TORIRG R A Id B 20 AR it % SR K M. KESRIER, 2011(1): 7-12.

Photosynthetic Characteristics and Agronomic Traits
of Wild and Cultivated Oats during Filling Process

Zhu Lingyu', Yang Qiaohui’, Liu Yixun', Yuan Jian?, Wang Minghua?,
Xiang Dabing', Zou Liang', Wang Junzhen?, Fan Yu'

("College of Food and Biological Engineering, Chengdu University / Key Laboratory of Coarse Cereal Processing, Ministry
of Agriculture and Rural Affairs / Sichuan Engineering & Technology Research Center of Coarse Cereal Industrialization,
Chengdu 610106, Sichuan, China; 2Xichang Huafujian Biotechnology Co., Ltd., Xichang 615000, Sichuan, China;
SLiangshan Yi Autonomous Prefecture Agricultural Science Research Institute, Xichang 615000, Sichuan, China)
Abstract Using wild oats and cultivated oats as research subjects, an experiment was conducted using wild
population materials (Atl-03, Atl-05, Atl-06, Atl-08, Atl-11) and cultivated population materials (ITAO-32,
ITAO-36, ITAO-38, ITAO-49, ITAO-50). Photosynthetic parameters including net photosynthetic rate, stomatal
conductance, intercellular CO2 concentration, transpiration rate, and relative chlorophyll content (SPAD value),
as well as agronomic traits such as plant height, panicle length, total tiller number, 1000-grain weight, and mean
surface area of seed, were measured at heading stage, early grain-filling stage, late grain-filling stage, and
maturity, respectively. The results showed there were significant differences in photosynthetic characteristics
between wild oats and cultivated oats. The coefficients of variation of wild oats were higher than those of cultivated
oats, but cultivated oats exhibited stronger and more stable photosynthetic performance. Furthermore, significant
differences were also observed in agronomic traits between wild oats and cultivated oats. Correlation analysis
indicated that net photosynthetic rate, flag leaf area, and SPAD value were all significantly positively correlated
with 1000-grain weight. Among the wild populations, Atl-11 exhibited the optimal photosynthetic characteristics
and agronomic traits; among the cultivated populations, ITAO-36 showed the optimal photosynthetic characteristics

and agronomic traits, and both can serve as excellent germplasm resources.

Key words Wild oat; Cultivated oat; Photosynthetic characteristics; Agronomic traits
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