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Effects of 6-BA and amino acid selenium on leaf senescence and endoge-

nous hormones content in grape

WANG Haibo, WANG Shuai, WANG Xiaodi, SHI Xiangbin, WANG Baoliang, ZHENG Xiaocui, WANG
Zhiqiang, JI Xiaohao, LIU Fengzhi’
(Fruit Research Institute, Chinese Academy of Agricultural Sciences + Key Laboratory of Biology and Genetic Improvement of Horticultural

Crops (Germplasm Resources Utilization), Ministry of Agriculture, Xingcheng 125100, Liaoning, China)

Abstract: [Objective] The experiment was conducted to clarify the effects of 6-BA and amino acid sele-
nium on grape leaf senescence and to provide a theoretical basis for preventing leaves from early aging.
[Methods] Two grape cultivars, ‘Italia’ and ‘ Centenial’ seedless, under protected cultivation for delayed
harvest were used for the study. Amino acid selenium and 6-BA were sprayed on the leaves, and spraying
clear water was used as the control group (CK). The physiological indexes, such as chlorophyll content,
net photosynthetic rate and endogenous hormone contents were determined during leaf senescence. The
experiment materials including triennial ‘Ttalia’ and ‘ Centenial seedless’ were planted in key grape tech-
nique demonstration orchard of Fruit Research Institute of Chinese Academy of Agricultural Sciences
(Xingcheng, Liaoning province east longitude 120°06’, northern latitude 40°16"). The plants grafted on
Beta rootstock were grown in a solar greenhouse. Tree and row spacing was 2.0 mX0.7 m. A tilt dragon
trunk and V form trellis system was adopted with regular managements. Starting from August 1, 2013, the
vines were sprayed with 50 mg+ L' amino acid selenium [a patented product (Z1.201010199145.0) of Fruit
Research Institute of Chinese Academy of Agricultural Sciences containing 3% Se, produced by An Qiu
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Xin Hai Biofertilizer Limited Company] or 20 mg- L' 6—BA at 3:00-4:00 pm every 15 days until 15 days
before leaf fall. The experimental treatments were set with 3 replicates, each with 15 trees. The concentra-
tions of amino acid selenium and 6—BA used were based on the results of pre—experiments. Secondly,
from September 8th to the end of leaf fall, representative leaf samples from shoots at consistent growth
were taken at 8:00 am every half a mouth. 20 functional leaves located at the 4th to 8th nodes were collect-
ed, put into a curling stone, and brought to laboratory, where they were frozen with liquid nitrogen. Ace-
tone soaking methods was used to extract chlorophylls. A CIRAS-2 portable photosynthesis system was
used to measure net photosynthetic rate during a sunny day between 9:00am and 11:00am. The measure-
ments were carried out at a light intensity of 1 200 wmol *m™+s™", carbon dioxide level of 360 wmol - mol™'
and temperature of 25 “C. ELISA (enzyme linked immunosorbent assay for detection) was used to measure
gibberellin (GA;), zeatin riboside (ZR), auxin (IAA) and abscisic acid (ABA) contents. The ELISA kits
were supplied by Crop Chemical Control Research Center, China Agricultural University. Data collected
were processed with Excel 2003, and statistic analyses with SPSS 13.0.[ Results ] Compared with CK, ami-
no acid selenium and 6-BA treatments significantly delayed the decreases in chlorophyll content and net
photosynthetic rate. With the increase of treatment times, endogenous ZR and GA; contents and the ratios
of ZR/ABA, GAs/ABA and (ZR+GA;)/ABA increased significantly, while the content of ABA decreased
significantly. IAA showed maintained growth in the earlier period but promoted senescence in the later pe-
riod. Before November 8th, compared with CK, amino acid selenium and 6-BA treatments significantly in-
creased the IAA content in leaves but decreased it later. There were differences in different senescence—
types of grape leaves, the leaves of ‘Italia’ were slower in senescence with antioxidant enzymes maintain-
ing higher activities at the late growth stage. [ Conclusion] Application of amino acid selenium or 6-BA is
effective to maintain chlorophyll content and net photosynthetic rate in ‘Italia’ and ‘Centenial seedless’
grapes and changes the hormone levels and balance. The two reagents can delay leaf senescence and to
some degree prolong the functional period of leaves. Therefore, amino acid selenium and 6-BA applica-
tion can be an important pratice to delay leaf aging in grapes under protected cultivation for delayed har-
vest.
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Fig. 1 Effects of 6-BA and amino acid selenium on leaf morphology in ‘Italia’ and ‘Centenial seedless’ grapes
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Table 1 Effects of 6—-BA and amino acid selenium on content of chlorophylls in

‘Italia’ and ‘Centenial seedless’ grape leaves (mg-g™)
H AR 1 A3 1 Qb3 2 XA 2 Qb33 Qb3 4
Date CK1 Treatment 1 Treatment 2 CK2 Treatment 3 Treatment 4
2013-09-09 2.329+0.009 Bb 2.670+0.044 Aa 2.725+0.023 Aa 2.463+0.039 Bb 2.668+0.018 Aa 2.689+0.021 Aa
2013-09-24 2.500+0.006 Cc 2.863+0.002 Aa 2.813+0.002 Bb 2.515+0.002 Cc 2.89120.004 Aa 2.740+0.034 Bb
2013-10-09 2.373+0.020 Cc 2.789+0.023 Aa 2.728+0.003 Bb 2.295+0.004 Cc 2.728+0.003 Aa 2.659+0.004 Bb
2013-10-24 2.156+0.020 Cc 2.518+0.002 Aa 2.479+0.007 Bb 2.044+0.013 Cc 2.305+0.012 Bb 2.375+0.003 Aa
2013-11-08 1.601+0.002 Cc 1.892+0.015 Bb 2.016+0.016 Aa 1.514+0.008 Cc 1.838+0.009 Aa 1.795+0.002 Bb
2013-11-23 0.921+0.020 Cc 1.597£0.007 Aa 1.457+0.007 Bb 0.771£0.006 Cc 1.371£0.012 Aa 1.222+0.004 Bb
2013-12-08 - 0.936+0.005 Aa 0.873+0.005 Bb - - -

TE AN AR P B ) — G Rl OA [ AR 3R 22 5535 190 25 7KF, A RING SBR[ — i AR R b P 22 5336 5% 2K T 1A

Note: The letters in the same row show signifancance of difference among treatmenrs in the same variety. Different capital letters indicate significant

difference at the 0.01 levels; different small letters indicate significant difference at the 0.05 levels. The same below.

(C)1994-2020 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net
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Table 2 Effects of 6-BA and amino acid selenium on P, in ‘Italia’ and ‘Centenial seedless’ grape leaves

(pwmol-m~+s™)
A4 X HE 1 VisLig| Ab3E 2 Xif i 2 b (SLIK] AbF 4
Date CK1 Treatment 1 Treatment 2 CK2 Treatment 3 Treatment 4
2013-09-09 6.433+0.058 Bb 7.033+0.153 Aa 6.933+0.153 Aa 6.833+0.058 Ce 7.500+0.100 Aa 7.233+0.058 Bb
2013-09-24 6.067+0.153 Cc 6.867+0.153 Aa 6.467+0.058 Bb 6.533+0.058 Be 7.067£0.115 Aa 6.833+0.058 Ab
2013-10-09 4.933+0.153 Be 5.900£0.100 Aa 5.667+0.058 Ab 4.833+0.058 Cc 5.833+0.153 Aa 5.467+0.155 Bb
2013-10-24 4.367+0.153 Bb 5.067+0.153 Aa 5.133+0.153 Aa 4.267+0.153 Bb  5.000+0.100 Aa 5.133+0.115 Aa
2013-11-08 3.767+0.115 Bb 4.700+0.100 Aa 4.567+0.058 Aa 3.700+0.100 Bb  4.533+0.153 Aa 4.400+0.200 Aa
2013-11-23 -0.533+0.153 Cec 1.933£0.058 Aa 1.333+£0.058 Bb —0.733+0.058 Cc 1.467+0.058 Aa 0.967+0.058 Bb
2013-12-08 - 1.300+0.100 Aa 1.067+0.058 Bb - - -
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Fig. 2 Effects of 6-BA and amino acid selenium on content of IAA in ‘Italia’ and ‘Centenial seedless’ grape leaves
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Fig. 3 Effects of 6-BA and amino acid selenium on content of GA;in ‘Italia’ and ‘Centenial seedless’ grape leaves
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Fig. 4 Effects of 6-BA and amino acid selenium on content of ZR in ‘Italia’ and ‘Centenial seedless’ grape leaves

i EEMR ZR 221

R3 6-BAFMEEBWEN ‘BEXRF M ‘KA L EEMF GAJABA I

Table 3 Effects of 6-BA and amino acid selenium on ratio of GAY/ABA in ‘Italia’ and ‘Centenial seedless’ grape leaves

H

Date

X IR 1
CK1

Qb# 1

Treatment 1

sz ib)

Treatment 2

XFRE 2
CcK2

AbHE3

Treatment 3

Qb4

Treatment 4

2013-09-09
2013-09-24
2013-10-09
2013-10-24
2013-11-08
2013-11-23
2013-12-08

0.080+0.001 Bb
0.100+0.003 Cc
0.103+0.002 Ce
0.090+0.002 Cc
0.054+0.000 Be
0.040+0.001 Be

0.112+0.002 Aa
0.131+0.001 Aa
0.151+0.002 Aa
0.118+0.002 Aa
0.095+0.004 Ab
0.079+0.001 Ab
0.054+0.001 Bb

0.112+0.003 Aa
0.114+0.001 Bb
0.128+0.001 Bb
0.111+0.002 Bb
0.104+0.005 Aa
0.081+0.001 Aa
0.057+0.001 Aa

0.086+0.001 Cc
0.097+0.001 Ce
0.087+0.001 Be
0.079+0.002 Cc
0.050+0.001 Be
0.032+0.001 Ce

0.119+0.003 Bb
0.136+0.006 Aa
0.136+0.002 Aa
0.098+0.001 Bb
0.086+0.001 Ab
0.066+0.001 Bb

0.134+0.001 Aa
0.117+0.001 Bb
0.133+0.001 Ab
0.103+0.001 Aa
0.088+0.001 Aa
0.071+0.001 Aa

R4 6-BAMSEBWEX ‘EAF 1 ‘TiZEBL’ EHEME ZR/ABA B0

Table 4 Effects of 6-BA and amino acid selenium on ratio of ZR/ABA in ‘Italia’ and ‘Centenial seedless’ grape leaves

H 19 TR 1 M3 1 Qb3 2 XFHE2 sk Wb 4
Date CK1 Treatment 1 Treatment 2 CK2 Treatment 3 Treatment 4
2013-09-09 0.066+0.001 Cc 0.089+0.002 Bb 0.106+0.001 Aa 0.070£0.002 Cc 0.090+0.004 Bb 0.103+£0.002 Aa
2013-09-24 0.070+0.002 Bb 0.101£0.007 Aa 0.096+0.001 Aa 0.073+0.001 Bb 0.101£0.005 Aa 0.095+0.001 Aa
2013-10-09 0.107+0.002 Cc 0.144+0.001 Bb 0.152+0.001 Aa 0.086+0.001 Bb 0.120£0.001 Aa 0.123£0.002 Aa
2013-10-24 0.106+0.001 Cc 0.147+0.001 Bb 0.163+0.003 Aa 0.104+0.002 Be 0.131+0.004 Ab 0.139+0.005 Aa
2013-11-08 0.058+0.001 Cc 0.070+0.001 Bb 0.085+0.001 Aa 0.050+0.001 Cc 0.061+0.000 Bb 0.072+0.001 Aa
2013-11-23 0.047+0.001 Ce 0.060+0.001 Bb 0.063+0.000 Aa 0.038+0.001 Cc 0.049+0.001 Bb 0.053+0.001 Aa
2013-12-08 - 0.038+0.002 Bh 0.041£0.001 Aa - - -
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Fig. 5 Effects of 6-BA and amino acid selenium on content of ABA in ‘Italia’ and ‘Centenial seedless’ grape leaves
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Table 5 Effects of 6—BA and amino acid selenium on ratio of (ZR+GA;)/ABA in
‘Italia’ and ‘Centenial seedless’ grape leaves

H Xt 1 yisiigl AbFE 2 X2 ISLK] Ab T 4

Date CK1 Treatment 1 Treatment 2 CK2 Treatment 3 Treatment 4
2013-09-09 0.146+0.001 Cc 0.201+0.004 Bb 0.218+0.004 Aa 0.156+0.003 Cc 0.210+0.007 Bb 0.237+0.003 Aa
2013-09-24 0.171£0.005 Cc 0.231+0.008 Aa 0.210+0.002 Bb 0.170+0.001 Cc 0.237+0.002 Aa 0.213+0.001 Bb
2013-10-09 0.210+0.003 Cc 0.295+0.003 Aa 0.280+0.001 Bb 0.172+0.002 Bb 0.256+0.002 Aa 0.256+0.003 Aa
2013-10-24 0.196+0.002 Cc 0.265+0.001 Bb 0.274+0.005 Aa 0.182+0.002 Cc 0.229+0,004 Bb 0.242+0.005 Aa
2013-11-08 0.112+0.001 Cc 0.165+0.003 Bb 0.189+0.004 Aa 0.099+0.001 Cc 0.148+0.001 Bb 0.160+0.002 Aa
2013-11-23 0.087+0.001 Cc 0.139+0.002 Bb 0.144+0.001 Aa 0.070+0.000 Cc 0.113+0.001 Bb 0.123+0.002 Aa
2013-12-08 - 0.092+0.002 Bb 0.098+0.001 Aa - - -
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