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Ecophysiological mechanism of photoperiod affecting phenological period and
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Abstract: A controlled pot culture experiment was conducted to determine the influence of different photoperiods on the
phenological progression, spike differentiation and development of oat varieties differing in maturity. Three varieties
(Bayou3, representing a late maturity variety, Baiyan8 representing an early maturing variety and Baiyan2 representing an
intermediate maturating variety ) were treated with 8, 12, and 16 h photoperiods, in a factorial arrangement with three
replications. Phenological traits and apical development were monitored at weekly intervals. At the jointing, booting,
heading and grain-filling stages, superoxide dismutase (SOD) , peroxidase (POD) , malondialdehyde ( MDA) and relative
cell membrane conductivity ( REC) were determined after destructive leaf sampling. Our results showed that the late
maturing Bayou3 was sensitive to photoperiod and was unable to complete spike differentiation and reach heading under 8 h
photoperiod. Variety Baiyan8, on the other hand was not sensitive to changes in photoperiod. All varieties took longer to
reach specific phenological stages and spike differentiation with the 8 h photoperiod. The SOD and POD activities were
greater for Baiyan8 than for Bayou3 and Baiyan2. In contrast, Baiyan8 had lower MDA content and lower REC than the
other two varieties. MDA content and REC were correlated with photoperiod. Our data indicate that the earliness per se of

oat was related with photoperiod insensitivity, and there was also a relationship between foliar antioxidant enzyme activity
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and the response of varieties to photoperiod.

Key Words: photoperiod; oat; phenological period; spike differentiation; antioxidant enzymes
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Table 1 Influence of photoperiod on spike differentiation and phenological period of oat
FEAME A B Y Spike differentiation and growth stage

[, N
Photoperiod Variety g el d sl Pislil/ and B/ iR/ d I/ A/
Double ridge Glume Floret t Anther Heading Grouting Milk
stamen
primordium  primordium . & j, connectives
prlmor mum
8 F3HE 8 5 26 26 31 36 39 55 ¥ ¥
2 5 26 31 36 39 44 71 G T
Wik 3 5 44 G G G ¥ X ¥ ¥
12 FE 8 5 21 21 26 31 36 48 55 85
2 5 21 26 31 36 39 55 63 92
Witk 3 5 26 31 36 39 44 62 T ¥
16 F3HE 8 5 21 21 26 26 31 45 55 85
M2 5 21 26 26 36 36 52 55 90
ik 3 = 21 31 36 39 44 55 63 98
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Table 2 Influence of photoperiod on spike biological indicators of oat

S pitt TR ke L ik
Photoperiod Variety per plant Spike length per spike per spike
8 H#E8 5 2la 4.9b 0.914a 0.168a
H#E2 5 11b 7.2a 0.385b 0.055b
Wik 3 5 0c Oc Oc 0Oc
12 F#E8 5 23b 4.5b 1.071b 0.409b
H#E2 5 48a 8.5a 2.160a 0.859%a
Wil 3 5 4c 3.7b 0.036¢ 0.005¢
16 H#E 8 5 43a 3.3b 1.978b 0.667b
M2 5 5la 6.7a 2.601a 1.734a
Wil 3 5 19b 6.5a 0.255¢ 0.0634¢

R RIS AR RS TR R ) 22 57 B35 (P < 0.05)

NI R (] A, 3 A AN EREL, /N T B SRR . 16h> 12h> 8h; FIHE 2 5 FI 17 8 55 i Fll, 7 12h
A 16h YRR R HAE A YR L R AR H B E ST 8h YR,
2.3 S[EGJE e 22 A AR AL AR bR ) S
2.3.1 MR RIPEE

1 E ALY (POD ) BIVE TR B BR R P9 09 A Fh S 3 , HLTE 1 A9 5 55 S 18 T A 40 7 300 B8 A 1 T 13 I 1k
Bl A= B B A HEE  POD 1&E M et e MR, i B IEAL P (8h) ez A= ST (2 BE-Hih B 0 ) 9 POD
TP e 8 S T AL 3 SR HAME 2 S ARl e 8 S A AN BEE LRI AE K, H POD 15 T I 31k 3 5
2, BB EHRE R SE A POD 1 PR 5 [ T3 FIHE 2 5 76 25 6 R AL 3 ) AR A R I I

SOD & PEAERE S G B Efk BRI R G F A — R, BEE A F R HEE  SOD 16 e T
R RAR, ASFEDERERS R BER  R[R] LR SOD 16 M R A — 2. (e 8 5 Sh A 7E 45 A BT 0 8h D g
b P f e 5 30K 3 5 R TE M AR B (ZE R BT ) ,8h S RRAL BRI SOD I 5 =i , 12hSOD T PR A A,
TEHES I 8h AL R SOD 16 P AR 5 (7 2 5 S FPAE R R LARTAS [R) 6 BEAL BE SOD TE-E 8h 6 i i iy, 76T 3% 1)
ANE DGR AL FE 2 N 2 (18] 2) . JEJEI S POD i SOD 22 8] A AR DG HE N i 3 ) AT B8 & fh S [R] S R 1 {4
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Fig.1 Influence of photoperiod on the activity of POD of oat
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Fig.2 Influence of photoperiod on the activity of SOD of oat
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Fig.3 Influence of photoperiod on the content of MDA of oat
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Table 3 Correlation analysis of photoperiod and physiological indexes
FUEER a7/ )E AL AL N iERURIERG S
POD SOD MDA REC
I ZEL Correlation 0.0436ns —-0.1682ns 0.5686 " 0.4096 "

* FRTE0.05 AOEE; + = FORME0.01 KFE; ns FRMEHEA LE

3 Fig5irie

(1) FEG A A3 N PR R 2R B AN RIPES AN K G, R FIAR AL , FERL M 500 H AR XA BB PEAE G,
R FE /KRS AT P A S B FL R A ) 5 AR Jo) 0 ARk ] B2 A 37 a8t 4% 19| Tanio BFSE A, A AR
BT /N2 AR A B S 51 S 0 L DR R s T A 5 , M Goldringer A I/ NE AR T REWER— 1 HF
AEAE RN JE] e 2 2 3 R 3R R A A2 2 IR 00 AR 9 2o X e 22 A 7 e B R R A f R R B
Ji H B (8h) Z& T, A2 il 3 8 S BRAK T W T AL , A Al A5 A2 06 R 52 et /) 5 T g 2 it A 3014k 3 5
AR REAARTT AL Aok BB A 3 e 1, 3 S5 A TE /N R 1 A s 45 AL 1 a2 2k
PERTRE -5 068 A BUR I BAT — A G

(2) SRS el HE S Y/ NER AR R o, 6 T 52 i e 22 7 i BRI IR R (], A ] 830 o o Bk /N RS R
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