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Table 1 Effects of variety, high temperature and their interaction on photochemical characteristics of forage oat
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Fig.1 Comparison of SPAD values of flag leaves of forage oat varieties under high temperature treatment
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Fig.2 Comparison of SPAD value of feed oats with two leaves in high temperature treatment

HH I 3R A AT, iR A R F e 15 DLWy A <C0.05) ;i 10 d 4L FRF B 15 A0 D0 8] =t
T A 8 = SPAD (8 2 35 5 F H: At 1) F 36 22 5, SPAD {H it & 5 T 450k B T (P<<0. 05) ; & i 15 d
Fh(P<<0.05) ; i 5 d b HF , #4 F 8) = SPAD REFET M T3 = it SPAD {8 B Z % T F#it 1 5 fn st

BESTEIE.
70
60

@50

2

= 40

ul

=30

I

& 20
10

0

HURE B H SEE R AR (P PR (P<<0.05),

) DS ol | mHUR R R
a EALTF O#ETE T SRS ™ Bk
F j—Ea}) ab . a
I a a :
L | (‘ < P ab ab b b b ab b B b ab b ab ab a.bah a})(gh(»bc be ab
L = =
E :
- - ﬁ: “ .
- 150 i =
Bl " .
H 14 " 3
- fi d b
I 1 3 N
: % i@ 3
oyt 5 10 15

SELEH IR
E3 SHiRAIETEAMRKERMME =1 SPADE

Fig.3 Comparison of SPAD values of three leaves of oat under high temperature treatment
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Fig. 4 Comparison of variable fluorescence values of forage oats under high temperature treatment
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Fig. 5 Comparison of photochemical efficiency of forage oat varieties under high temperature treatment
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Fig.7 Linear analysis of SPAD value of two leaves of each feeding oats under high temperature treatment
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Fig. 9 Linear analysis of variable fluorescence values of different forage oats under high temperature treatment



174 GRASSLAND AND TURF(2023) Vol. 43 No. 2
L i1 0.824_ DL ) 0.824 B
0.8257 bserve ~ N . ~ ° Jservec
2 Coee” 0804 T~ © Observed 0801 T 2 Legie
0.807 NI ~ Logistic ~ gisti
: \\ 0.78 1 ~ o 0.78 1 \\
0.775 ~ 0.76 | ~ 0.76 ~
0.75 ~ ~ . >
N N 0.74 1 N 0.74 N
0.7251 N 072 ~ 0724 ~
0.70 N ' > - N
T T > 0.70 T 5 T 0.70 : : :
0 5 10 15 0 5 10 15 0 5 10 15
[iSELR VA Ly SELEYEAL Wik 1/
L2 i
0.82 1 ° R ° 0.857
~ BRI 080 ~ ~ o Observed ol .
1 hserved — Logistic I~ ° [¢] hservec
080 [N 2 Tosiaie” 0.78 RN o 0801~ — Logistic
~ ~N ~
0.78 A ~ - . 0.757 ~
~ 0.76 A ~ >~
0.76 ~ o > 0.70 ~ 5
~ N ~ ~ g
0.74 | ~ 0741 AN 0.65 ~_
0.72 T 0.72 - . \, 0.60 - 2 -
0 5 10 15 0 5 10 15 0 5 10 15
Jip 36t bst A/ d Jr38 B )7 USEREIEVA
0.807 ° T R 0.80 1~ \° wE Observed 0.80~ - C OB R
0.78 1 > - — Logistic 0751 ™~ - — Logistic 0.797 ~ o o Observed
"~ ~ ° 0.78 ~ — Logistic
~ ™~ N
0.761 S ° 0.70 ~ 0.771 ~
> ~ 0.76 o ™\
0.741 ~ 0.65 | ~ N
. 0.75 ~
0.72 ‘ ; ‘ 0.60 ‘ : ‘ 0.74 \ \ ~
0 5 10 15 0 5 10 15 0 5 10 15
i3 B fEL/d kit i)/ T e 1)/ d
0.825 1 gk
° o Observed
0.80 9~ ~ - — Logistic
~ -~
0.775 1 ~
\ -
0.75 o o -
0.7257 ~ ~.
0.707 5
0 5 10 15
S ERE G
E10 SELEBETHEAARZHAMAEUZUELES T
Fig. 10 Linear analysis of photochemical efficiency of forage oats under high temperature treatment
F2 AARERMHSERERBSW
Table 2 Membership function analysis of high temperature tolerance of forage oats
G SPAD M RSO AR an Hery
. - R 22K I0 T RF pos :
" it {5l — f8l =t -

AifHE 155 0.598 0.936 0.31 0.625 0.299 2.768 5
DL 0.737 0.564 0.698 0.732 0.442 3.173 4
by 0.718 0.474 0. 667 0. 000 0.623 2.482 7

PR R 0. 000 0. 000 0.238 0.701 0. 805 1.744 9
B 0.699 0. 885 0.738 0.522 1. 000 3. 844 2
T 0.450 0. 308 0. 000 0.531 0. 000 1. 289 10
e T 0. 569 0.538 0.413 0.661 0.494 2.675 6
W 0.072 0.038 0.984 1.000 0. 104 2.198 8

TR 1. 000 1. 000 1. 000 0.455 1. 208 4.663 1
Flgh 0.656 0.731 0.73 0.902 0.312 3.331 3
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Evaluation of heat tolerance of ten forage oats based
on SPAD value and photosynthetic characteristics

ZHANG Shu-juan',ZHANG Yu-xia', CONG Bai-ming’, TTAN Yong-lei’,
ZHANG Qing-xin',DU Xiao-yan', WANG XIN'
(1. College of Agriculture ,Inner Mongolia University for nationalities , Tongliao 028000, China ;2. Tongliao Insti-

tute of agriculture and animal husbandry, Tongliao 028000, China;3. College of agriculture and animal
husbandry of Inner Mongolia Autonomous Region ,Hohhot 010010, China)

Abstract: [ Objective] To provide theoretical basis for planting forage oat varieties with high yield and high effi-
ciency in northern desertification area. [Method] Ten forage oat varieties were planted in Horqin sandy land, and
were treated with film coating at high temperature at booting stage with untreated oats as the control. The fluores-
cence parameters and chlorophyll SPAD values of the leaves were determined. [ Result] The results showed that un-
der high temperature stress feeding Oat varieties showed lower SPAD value, variable fluorescence value and poten-
tial photochemical efficiency than those of control. The temperature tolerance of different forage oat varieties was ana-
lyzed by membership function, and the order was Monica = Junma > Kona > Baylor = Sweet Yan No. 1 > Yan
Wang > Menglong = Mu Wang > Mulus > Gunner. [ Conclusion] Monika, Junma and Kona were selected as
high temperature tolerant varieties suitable for planting in this area.

Key words: high temperature stress;forage oats;chlorophyll; fluorescence parameters



