fE¥ZE Crops 2021(6):88-94

DOI: 10.16035/j.issn.1001-7283.2021.06.014

INFHEEZEXTLLNEEAK,

e £2E F R

R

A=Y vk IS S -—X ) AESE N 0pA

| x| ! KERD

GBI )\ —RERSR B, 163319, BRI KK 2 EZR AR TR ARBFH O, 163319, BRITKEK)

wm B

UNBRIIEEZR LD LML HRLNERAMA, RAZEFTX, 25 ESH. REMFIEEREO

(CK). 50, 100 #= 200pmol/L #& £ &, IITINRAREF ML 2 A K, ASRAMSHAZZHREF YA,
R &Y, 5 CK Ak, 50, 100 #= 200umol/L #& B & &3 ) SR G, staRfTHRaRE, R4
AR RMERE ALFAE. BE COy KA. RAANFZERBALLEEN, BREZKALA
100umol/L i+ & AR St A R ko AW H. LFEM. M H4E 100pumol/L 4#& B F AL 40 B E BT H 7
#5.53, 6.13 42 590g, 5 CK MWHAEmT 6.3%. 12.1%4= 9.5%. 4 L4, 40/ FFE A4 100umol/L

REEMEIHREREE,
KA

/N [Vigna angularis (willd)| X% 78 5., 2T [E
SR AR 2 — 1, HE & NMEFr R 2R &
B, 4EE R AETT R, &M E
EVIR, 2/ EoE NS Re 7y, B AR & RE
71, R R LIRIERD. BB/ GEST
PRABAVE AW g 3298, 20/ V8 2 2t ok Bk
K, A7 oA b S — R B LL /N & BN BT
P LA 2 H s 3G I i % K

W B EAR R EAEK RS &
IS it o (A AT B R TR R — g Wi
WEY), IEFERAEVEY) BRI S F R 2 581,
HAR NHEYIBER, B SO N IR CR PR
AR K E RO, Y], Murch ZUILLA AR
B R G A JTHAESE TR R Y AE KK E 1
WAIER . bfE, 2R NBRREG ZME
PEME, AHEHG SR IN AR A YA a0 121, 42
EAEPDGERE ST ARG A BB A i
Y AR E A A AT AR R R A A R =
TSI Zg gl ORI, FRFFUSI N 22 DA =
FNE BT o Li SRR AR FEAHR R R0 /N 22 AR B
VA2 BAREAN ], 2R S 2 A SR 7 JH K it P A
B, AR PR AR B AR« e R P A (a3
Ao iy FR AR 2T T, AR AR A 2R I8 WA 4R R B AR
AR SR A RO RS (PSID) 5%
P, AR 2L/ NGy ()5 2 AR

g REF; THRRR; Lof; %

KEWFRY], HBER A A e mns & IF
J o ISR, 3Tl DR i E it . &
Mk, HA 2T e s X AR AR5
Mo T O, AR A MY R S 26 8k KA T 7
HAT, ST BRI LN BAE KR E R S T
TR HLARIE

PR, At 7E 3 o LA BT AN 7] A 7 I S8 it
NGNS AR R NN R W i o &
PRETIRE RN, BB RE R O LN B & PO
S B R 2R (RS20, g S = A I it o
R N e TEARA N N TR e SE 7 2 i

1 #MR5RE

1.1 R B8 bR K2 ik At
I T 2019 7L E Z AR TREARB T O
BRIHHAT, RAEFTT, B IR iU Bk £ g
F=3:1 RFUR S, BHLUR 27.52g/ke ©%& 1.92g/kg-
Bl Ml A0 141mg/kg « B RUBE 9.8mg/kg . T A
96.75mg/kg, pH 6.8, ZEME EAE 0.30m, & 0.33m.
BERZ /NG AN R, I E R R TR R AT
FHLIR ML . BERREF R/ NEIS) L & T5% IR T B
SR /NE R o kL, EAEMIEN 3 H.
1.2 Rt
SIRITELNG T BB 3 R 3 HEMETR).
eI (2 h B 2 MR E T MR 1T

H A bk, AFL ) EHRZFAELHR, E-mail: 784533319@qq.com
KB A TIENEH, BT SN B 3 A ST A K 53 5 B b A S At VAR 2150, E-mail: zyx_Ixy@126.com

49 B: BERELEAKTX (2020YFD1001402)

AAZ B #9: 2021-01-29; = B #: 2021-03-30; M&dia B 4 2021-11-17



&S 205

MRBIAE: SRR R Z N AN B DB PO R B BRI R IR 89

1 216D Bohi ] (e ARt i bk 4 AT —
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Table 1  Effects of spraying melatonin with different concentrations at different growth stages on morphological indexes of adzuki bean
I KRR VR E P E-viil - THIAR
Period Melatonin concentration (umol/L) Plant height (cm) Stem diameter (mm) Leaf area (mm?)
i i Seedling stage 0 (CK) 15.9040.92¢c 3.4140.06ab 6629.442010.1a
50 21.3340.51b 3.2740.05ab 7649.53944.1a
100 23.73#0.77a 3.7430.07a 7937.24826.0a
200 17.0840.78c 2.9840.10b 7466.9+1219.4a
1+.32 3] Flowering and pod stage 0 (CK) 16.7240.74a 3.1940.22a 20357.7+1986.6b
50 16.5840.46a 2.9430.14a 23280.62267.9ab
100 18.67+.23a 3.5620.54a 31500.445155.7a
200 17.0310.76a 2.6130.14a 15567.342205.1b
Ski ] Seed filling stage 0 (CK) 15.10+1.36a 3.2440.16a 20079.743661.2¢
50 16.26+1.03a 2.8740.14a 30989.3+3686.5ab
100 19.124+.78a 3.7020.49a 33633.0+1700.5a
200 15.6040.48a 3.3940.13a 22887.7+1090.7bc

AFENG RN AR A B ] 2 A B B K (P<0.05) .« T

Different lowercase letters indicate significant difference at 0.05 level. The same below
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FIRETH e 54 B R e Rk, il
SE W RN SR 301 4% hb B (A ik 55 2 22 KT, ELYERR R
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L AR A AR [R], AR Bk HR 7 A B [ 0 I
ZE Ko L B A TS AN SR B 3
B B B 2R B R i 2 e SR R A s, KR
H I8 7 48 BB R A 100pumol/L s 3y b #5 E ik i
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Table 2  Effects of spraying melatonin with different concentrations at different growth stages on matter accumulation of adzuki bean

B 101 %iE_%T?%%FE ) Hb | f% E bR RS Mo b et
Period Melatonin concentration Aboveg_round Underg_round Underground Aboveground Root s_hoot
(umol/L) fresh weight (g) fresh weight (g) dry weight (g)  dry weight (g) ratio
i Seedling stage 0 (CK) 3.2540.19a 1.5140.46a 0.3140.03a 0.59+0.08b 0.5040.04a
50 3.2140.19a 1.9640.41a 0.3540.07a 0.7630.04ab 0.5340.03a
100 3.5440.44a 1.2640.21a 0.4740.06a 0.8940.06a 0.5640.04a
200 3.7610.38a 1.8640.17a 0.4240.05a 0.74490.05b 0.4940.03a
1£3E1 Flowering and pod stage 0 (CK) 8.1440.62¢ 5.8040.61b 0.77+0.09a 1.4420.09bc  0.5420.03a
50 10.0540.10b 6.1840.53ab  1.00#0.11a 1.6840.05b 0.6040.02a
100 13.8640.90a 7.9540.89a 1.2340.30a 2.0440.11a 0.6610.04a
200 6.7340.18c 4.3540.39h 0.7520.02a 1.3040.11c 0.5940.06a
ki Seed filling stage 0 (CK) 8.0540.27b 4.4810.81bc  0.8540.11ab 1.5740.14b 0.5540.05ab
50 11.3840.76a 6.3140.56b 1.0340.16ab 1.8640.10ab 0.660.04ab
100 12.0340.46a 8.3840.47a 1.1940.02a 2.0840.16a 0.6940.05a
200 7.7940.53a 4.1840.40c 0.7120.04b 1.6040.17ab 0.5140.06b
23 AEREREBREWNLNELEGEBRESENFT HYREERN, 41/7N& Chla. Chlb. K#% M&K.

HHEE 3 AT%n, BEAE A E RN, Chla.
Chlb. Chl (a+b) & £ [ Chl (a/b) 56 THa M3,
FEAESE AR 7K T o AR B 20 it Ak 7

Chl (a+b) & & /& Chl (a/b) 226 TG TR,
HAREZKIWKEE A 100umol/L i, BT Chl b, %k
PR8Ik f KA o FEAETEHA, Tt 5 1R A 25 IR BE )36,
F—E BN, FEAREZIREEIE N, Sk Z/NEnr A Chla. Chlb. 2883 N2 & Chl (atb)
B EAE TRMES. ERH, MERERLE SRRk LS FRERES, Kb Chla f1 Chib &

®3 TREEMHBRARRERERMNLNEASCRIENTE
Table 3  Effects of spraying melatonin with different concentrations at different
growth stages on photosynthetic pigment contents of adzuki bean

npi BB IR M4z a M4 b KE bE MG ath MG RILE
Period Melatonin concentration (umol/L) Chla (mg/g) Chlb (mg/g) Carotenoid (mg/g) Chl (a+b) (mg/g) Chl (a/b)
i # Seedling stage 0 (CK) 1.2540.064bc 0.4040.018ab  0.3040.025b 1.6540.080ab  3.1440.09b
50 1.3640.089ab 0.4540.027a  0.29#40.019bc  1.81#0.117a  3.0240.02b
100 1.4620.034a 0.4440.012a  0.4030.014a 1.8940.046a  3.3530.01a
200 1.0740.018ab 0.3620.010b  0.24+0.003c 1.4340.029ab  3.0020.04ab
1£3£ 1] Flowering and pod stage 0 (CK) 1.8240.046b 0.5240.019c  0.4540.008b 2.35340.065b  3.4740.04a
50 2.5240.126a 0.7340.044b  0.5940.023a 3.25#0.169a  3.4540.06a
100 2.69#40.213a 0.8840.073a  0.5540.004a 3.57#0.285a  3.04+0.04b
200 1.8340.091b 0.6340.023bc  0.2840.018c 2.4640.114b  2.9140.05b
ki Seed filling stage 0 (CK) 0.9940.078ab 0.2940.024ab  0.43#40.035a 1.2840.101ab  3.4940.03a
50 0.9840.021ab 0.33%0.008ab  0.3840.011ab 1.3040.030ab  2.9540.01b
100 1.1940.197a 0.4440.083a  0.4440.065a 1.63#0.281a  2.7740.07c
200 0.6940.093b 0.23#0.028b  0.2940.029b 0.9240.121b  2.9540.06b
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Different lowercase letters indicate significant difference at 0.05 level.
The same below
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Fig.1 Effects of spraying melatonin with different
concentrations at different growth stages on
photosynthetic characteristics of adzuki bean
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W AESEI R SR S K S8, TN
SHERE, (R R
2.6 FREIREHREBRTL/NE FFEHKREZHFMN

& 4 /AL, 5 CK ML, SpRIEE. SpRR
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Fig.2 Effects of spraying melatonin with different
concentrations at different growth stages on chlorophyll
fluorescence parameters of adzuki bean

N 100umol/L i, PAFRK R CK ¥ T 6.3%, &
IR EE RV IR BRI 100umol/L
I VR RO B s, FRRR SR PRI ORI R
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3 wig

NG [ RO AR e — o B ) R AR
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VER R E S A Sy R Es, N
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ME, ANFEREERE R AR —E %57
Chen 5ROV I, HREZIKEAN 0.1mmol/L K XJ 3+
SR R EA B REEM, WK 100mmol/L i
HAMEAER . Park 2RI, 0.5 F1 1pmol/L
PR A AT A U B AERUK TR AR E, X
U B R B AR R 0 TR R A K B A R dEAE
R, TR FE AR R K IR RAEK R E S
YER . [RINF, HEAFIEARE, B8 EEZAEH ik
FEWA FAE, ABAER — KA AR I
W1 10pmol/L H# 8 2% #1 i) A Bk Al AR A2 K R B 28,
100pumol/L #8325 M2 i3k 41 22 7 - 4E2), 500pumol/L
s 2/ 22 AR B B (e E A B, T A 46 i

*4 TREBIEBHEAEIRERERNLNE~EURE RN

Table 4 Effects of spraying melatonin with different concentrations at different growth stages on yield components of adzuki bean

iNp:] HRPR VR E PRI ORI [ERA: S Ly 7S oA
Period Melatonin concentration (umol/L) Pods per plant Seeds per pod 100-grain weight (g) Grain weight per plant (g)
T3 Seedling stage 0 (CK) 11.5040.65a 55.0024.93a 9.0740.21a 5.2040.46a
50 12.0040.71a 55.0043.56a 9.0840.27a 5.3740.31a
100 13.254).48a 55.7540.95a 9.3040.67a 5.5340.08a
200 13.00#).71a 55.7542.63a 9.1340.34a 5.3640.18a
1323 Flowering and pod stage 0 (CK) 12.5040.65a 57.2542.14a 9.0240.28a 5.4740.06b
50 13.754).63a 59.2542.06a 9.44140.63a 5.7610.11ab
100 14.2540.75a 61.00+1.35a 9.8240.19a 6.1340.09a
200 12.0040.71a 54.7542.50a 8.7440.78a 5.4510.22h
kil Seed filling stage 0 (CK) 12.254).25a 57.0042.48a 8.9440.45b 5.3940.20ab
50 12.5040.87a 58.2542.06a  10.0540.26a 5.6540.24a
100 13.2540.48a 60.00+1.83a 10.9040.17a 5.9040.05a

200 12.7530.63a 53.5042.25b 8.9240.14b 5.0040.17b
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9.5% o IX 5 (T AA R CTE B HH it P AR B R i K™
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#H, HAEIEHAHR B 2K 100pumol/L I 3 7= 2
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R 100umol/L 48 2 2 J5 Bk e B, BpkoR
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Abstract

characteristics and yield components of adzuki bean Zhenzhuhong, the main adzuki bean variety in Heilongjiang

In order to study the effects of exogenous melatonin on the growth, photosynthetic fluorescence

province, was used in pot culture, different concentrations of melatonin (0, 50, 100, 200umol/L) were sprayed at
seedling stage, flowering and podding stage and seed filling stage. The results showed that, compared with the
control, the treatments of 50, 100 and 200pumol/L melatonin increased plant height, leaf area, dry matter
accumulation, net photosynthetic rate (Py), transpiration rate (77), stomatal conductance (Gs), intercellular CO»
concentration (Cj), maximum photochemical efficiency (F./Fm) and potential photochemical activity (Fv/F,), and
the treatment of 100umol/L melatonin had the greatest improvement. The grain weight per plant of adzuki bean
were 5.53, 6.13 and 5.90g at seedling stage, flowering and pod stage and seed filling stage, respectively, which
increased by 6.3%, 12.1% and 9.5% compared with CK. In conclusion, spraying 100umol/L melatonin at flowering
and pod stage of adzuki bean had the most significant increase effect on yield.
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