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Effects of exogenous melatonin on photosynthetic characteristics
and yield of oil sunflower under compound saline-alkali stress
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Abstract; The saline-alkaline sensitive type (  YE988’ ), saline-alkaline intolerant type ( “S2102° ), saline-
alkaline tolerant type ( ‘ Longkuiza No.4’ ) , and strong saline-alkaline tolerant type ( ‘ Chuyouzhizun 909S’ ) were
used as experimental materials. Four melatonin concentrations of 0 (CK), 1 (K1), 10 (K2), and 100 pwmol - L'
(K3) were set at 0.6% compound saline-alkaline concentration to explore the effects of different melatonin concen-
trations on photosynthetic characteristics and yield of oil sunflower under compound saline-alkaline stress. The re-
sults showed that compared with CK treatment, K1, K2, and K3 treatments could improve the photosynthetic char-

acteristics of oil sunflower under saline-alkali stress, and the net photosynthetic rate at the flowering stage increased
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first and then decreased. ‘ YE988’ , “S2102’, ‘Longkuiza No.4’ , and ‘ Chuyouzhizun 909S’ reached the maxi-
mum under K2 treatment, which were 49.38, 39.47, 38.64, and 43.16 pmol - m™ - g”', respectively, which
were 2.9% ~53.9% higher than CK. The yield of K2 treatment reached 5700.77, 5 855.45, 6 005.65, and 6 171.96
kg + hm™ | respectively, which was 6.6% ~22.3% higher than that of CK. In summary, melatonin can alleviate the

adverse effects of saline-alkali stress on photosynthesis of oil sunflower and improve its saline-alkali tolerance.

Under the conditions of this experiment, the 10 pmol - L

! treatment had the best effect.

Keywords: oil sunflower; melatonin; saline-alkali stress; photosynthesis; yield
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Table 1 Effects of different saline-alkali concentrations

on germination rate of oil sunflower

R AR REFR
Saline-alkali concentration  Germination

/(gL rate/ %

A

Variety

100
100
85
70
96
92
76
44
92
84
40
20
92
76
16
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Chuyouzhizun 909S

JeZéde 45
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52102
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Table 2 Effects of different concentrations of melatonin

on germination rate of oil sunflower

Saline-alkali concentration Melatonin concentration  Germination
/(gL /(pmol - L71) rate/ %
6 0 28
6 1 32
6 10 40
6 50 36
6 100 32
6 150 30
6 200 30
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Fig.1 Effects of exogenous melatonin on relative chlorophyll content of oil sunflower
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Fig.2 Effects of exogenous melatonin on net photosynthetic rate of oil sunflower leaves
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Table 3  Effects of exogenous melatonin on yield of oil sunflower
ml A Ab38 Py A posiil iy
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W AN FRNE FREFR R A H ) 22 5 i 35 (P<0.05) ,

Note ; Different lowercase letters indicate significant differences between treatments ( P<0.05).
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TRHAERARBL S ABFFE R, B AR 5 Fh e JeEAVERTEAE Y W SOERE | & Ui K AL 5 1 i)
K2 b BT B3 T CK ALBE, R AR A B B2 A P AR o SR A 30 BR BT A O 88U, Zhang
K2 4b PR SPAD fEH e, K2 AL BUECA A a8t 450 RIL, hadlia W R 1/ R it A2
FINCEAERT, SRt BFoE R I SR SRR AL B RO G R, AWFIE R, AR AR R AT
RE R SPAD R X SAMI LA R, ihgg DIREERIPN G T i 28O0 5 @R [R k7 K2 4b 2
RZH5EYICAEADIF HA Y AR MEY & TR EREEOLE 0%, 0SS M/ 150
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pmol + L™ 4R R ZAbHRER Fhlp 3 /N7 Al B IO A, 4
A E RIS R A AL, X5 A 5T 45 SR A
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SAERE RO, B a S mEEY Ot
GAER BRI A, R ] LUE I R4 i
PRI SRR PR LG (LR 1Y & i R ds e M 3
SROGA B AR BE A TR M, MBS AEAT .
A AR Z A 0T LU T S AL B TE L, AR AL AR s
R A Rk RE

R Fr 7K 53 R R 803 78 4 IR e T A 1
KA B i SRR e AR, AR R
B, K2 A BT DL 2 5 v il 25 0 oK A R BOR
KA FIRCE S A TER B E M, T it &
HH ZN AR 2R 228 M 1 R UM 0 X 3 22 0 R oe A A
FHEHRIRN , i 8 G, (C, T XA iy, k4
BT R P, BX RS SRR o B E 5
BH>" ¥ 5 2 W A 42 - T 5 it R 2L 2% T DA B Ol
GHUR B FHE R K 0 I RCR B A T 5
XPRE AR 0 A ] R AR AE SR B R 2 i
A BEPE T 5 LG FAT, DT A 0 1 O
REJI TR R ABFGE B, 48 SR 28 n A R % £k
BB LA B S5 i 45 A A 9 W 3 A 85 0o A R
I I I 3 A 00 A T 0 O A B 3R
¥ G B R RN ZE I 3 T B 4 i 4y 1<
FLFFR, 45 1m0 I 7K 43 ) A%, 348 o o)k el 30
(1435 N BE T .

M2 RIS BB R B R T PS TR S
RS IRAREE 2 BT AR AR IS 2% W I it 4 SR R
JE KGN PS T 56 RAT 5 W E 42 Tt 1568
AR R A B T HIROE AR, X S AR5 45 2R
FRL, ZABFFEED], 1 pmol « L' A1 10 pumol » L™ 4}
R AT LI R PS B 2E0% il 5 4R DR R ik T
e = A IR . FE KRR AR 5T L TR R & 8, 41
5 BB 22 AT 38 i 2 22 5 I et 7 X E g Y
W ISR Ak, T B w8 A 1 FH G B il 1) 3% 4, B
IR TR PG T KRS AE SR T B A
G SR

FE i R P 20T R A 3 T I 2K R A AR 1Y
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TImZE R, X S AR ST A AR, H 2
7% 4% A MR i R R 2R ] A RO i R R e R R
DR RARR R R TR ST R BT it 4 2R R ]
DABE R e R KR, AR AR B 5 R W e
PIIE R =R S S N P AR R DA T
ERBORAF AR =2, 200 48 P 3% Ak L %) il 2% 7 6 ik

30 I G i s i A Ak AT T R g, R el T
HRRF TR RIS AR, et iR &Y &
Jio MR 368 8 bk 30 T Ik 5 2 A 80 F 5T
T — A RAIE,

4%

ERBR A SRS LW AR K E , i
10 wmol - L™ 4 3 REASIZ fift 0 W 360 XoF il 25 14 K
BISZIA . 7E 0.1.10,100 pmol « L™ BEEA 22 4b 34 R v
FEF AR SRR A i A R KA R AL
RSO 22 ROR SR 2 e 8 5 ik 3, IR 7E 10
pmol + L™ 4l B2 Ab R £ 57, 100 pmol - L' 4t 2B
FZ = AEIEN . 10 pmol - LT HR B F W LIS
R PS TR OB REFIFHACR , 48 =l A R
IR FHRCR A HERk K A A 20 19 A LR R 22 4
F A R R X S A K AR R AR
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