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Effect of Spraying Oligochitosan on Leaf Senescence, Yield
and Quality of Arachis hypogaea on Barren Dryland

ZHANG Jialei,GUO Feng, WAN Shubo,MENG ]Jingjing,
YANG Sha, HUANG Chao,GENG Yun,LI Xinguo”*
(Biotechnology Research Center,Shandong Academy of Agricultural Sciences/Key Laboratory of Crop Genetic Improvement and

Ecological Physiology of Shandong Province,Ji’nan 250100, China)

Abstract: A barren dryland cultivation experiment was conducted in 2013 and 2014 to study the effects of
spraying oligochitosan on leaf senescence,pod yield and kernel quality using * Huayu20’ (HY20) and ‘Hua-
yu22’ (HY22) as materials. Devised 4 oligochitosan concentrations are 0 mg * kg ' (T,),50 mg * kg '
(T,),100 mg » kg '(T,) and 200 mg * kg ' (T;),respectively. The results showed that: (1) Spraying dif-
ferent concentrations of oligochitosan significantly increased chlorophyll content and SOD, POD, CAT ac-
tivities,reduced the content of MDA of leaf at pod filling stage. Spraying oligochitosan significantly in-
creased the pod yield by improving the pod number per plant and single pod weight. (2) Different concen-
trations of oligochitosan all improved the fat content but reduced the protein content of HY20, while im-
proved the protein and fat content of HY22 at the same time. When the concentration of oligochitosan was

50 mg * kg ',it could significantly improve the O/L(oleic acid/linoleic acid) radio of HY20. The relative
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content of oleic acid was dramatically improved and the linoleic acid content sharply reduced for HY22,

when the concentration of oligochitosan was 100 mg * kg '. Comprehensive showed that the most suitable

concentration of oligochitosan to HY20 was 50 mg * kg ' and to HY22 was 100 mg » kg ' in barren

dryland and the yield could be significantly increased and the kernel quality be also improved.
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Table 1 Chlorophyll content of leaves at pod filling
stage after spraying different concentrations

of oligochitosan/(mg * g~ )

3 HY20 HY22
Treatmentp/0 Chlb Chl(atb)  Chla  Chlb Chl(atb)
To 0.74c 0. 1l4c 0. 88c 1.0lc  0.21b 1.22¢
T 1.79a  0.39%a 2.17a 1.14b  0.25ab  1.39b
T 1.56b  0.33b  1.88b  1.30a 0.28a  1.58a
T 1.58b  0.34ab  1.92b  1.27a 0.29a  1.56a

T FFURRNG PR R 2 73k 50 B KT F Il
Note: Values followed by different letters in the same column mean signifi-

cant difference at 0. 05 level. The same as below.
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Table 2 Protective enzyme activities and MDA content of leaves at pod filling stage

after spraying different concentrations of oligochitosan

HY20 HY22
b 5
Treatment SOD POD CAT MDA SOD POD CAT MDA
J(Ueg™ ) /(AAgo+g ") /(mgeg ' +min~ ') /(umoleg ) [(Ueg™ ) /(AAgo+g™ ") /(mgeg ! emin~!) /(umol+g™ ")
To 98.45¢ 32.78¢ 4,52¢ 12.11a 124. 48¢ 45.76b 3.02b 10. 94a
T 132. 15a 41.42b 6.71a 9. 64c 136.76b 47.02b 5.79%a 8.11b
T, 120. 46b 47.13a 6.82a 9.56¢ 151.09a 52. 44a 3.79b 5.78¢
Ts 105. 89¢ 42.48b 5.85b 10. 89b 133.32b 54, 5da 5.61a 7.58b
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Table 3 Yield and its components of two varieties after spraying different concentrations of oligochitosan
] b3 L/REET (UERES AR5 VIS iR e SR e
V"”. " Treatment Pods number Full pod Double kernel ~ Pods number Kernel Pod yield Increased
anety reatmen per plant rate/ % rate/ % per kg rate/ % /(kg + hm—?%) than To/%
To 13.65¢ 78.35¢ 77.66ab 657. 25a 69.96b 3 125.70¢ -
T 15.30b 80.02a 78.01a 613.50¢ 71.70a 3 903. 75a 24.90
HY20
T, 16. 10a 79. 54ab 77.98a 620. 33¢ 69.72b 3 748.20b 19.92
T 14.90b 79.87b 76.87b 635. 25b 70.05b 3 644.40b 16. 60
To 11.45¢ 60. 35¢ 65. 80a 468. 33a 71.25b 3 606.30d -
T, 12.33b 64. 36a 63.17b 447.82b 72.63a 3 903.90c 8.25
HY22
T, 13. 25a 63. 78ab 66.18a 432.50¢ 72.31a 4 461. 60a 23.72
Ty 11. 84bc 62. 98t 65. 86a 450, 46b 71.78ab 4 087.65b 13.35
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Fig. 1 Protein content of A. hypogaea in barren dryland
after spraying different concentrations of oligochitosan
Different letters indicate the significant difference
among treatments during the same cultivar

at 0. 05 level; The same as below
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Fig.2 Fat content of A. hypogaea in barren dryland

after spraying different concentrations of oligochitosan
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Fig. 3 O/L ratio of A. hypogaea in barren dryland after

spraying different concentrations of oligochitosan
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Table 4 Amino acid composition of kernel after spraying different concentrations of oligochitosan/(g *« kg™ ')

o 2 =R EAMR HAR AR SRR KNER SRR
Variety Treatment Lys Met Thr Val Leu Phe Tle
To 8.25b 1.68a 9.32a 9.83a 15.58a 12.11a 7.34a
T, 8.51a 1.37b 8.75b 9.32a 15. 31ab 12.05a 7.06a
HY20
T, 8.62a 1.42b 9. 08ab 9.63a 14.94b 12.12a 7.24a
T; 8.58a 1.43b 8.92ab 9.72a 15.51a 12.04a 7.32a
To 7.02¢ 1. 32a 8.02b 9.03a 14.71a 11.42a 6.53a
T 8.21ab 1.71a 9.23a 8.82a 15.12a 11.45a 7.04a
HY22
T, 7.72b 1. 64a 9. 28a 8.73a 15.01a 12.17a 7.01a
Ts 8.58a 1.73a 9.42a 8.92a 15.43a 11.67a 7.22a
x5 AEAREEEHELAEREENCENBEASHENEBELIEE
Table 5 Fatty acid composition of kernel after spraying different concentrations of oligochitosan/ %
i it g2 BRI B i 2 R RIR L7 i 115 B2 H 0 456 2
Variety Treatment Palmitic Stearic Oleic Linoleic Arachic Docosanoic Tetracosanic
To 7.27a 3.19a 39.02b 45.97b 1.45b 2.12a 0.98a
T 7.11a 2.45b 40.21a 44, 67¢ 2.53a 1.95b 1. 08a
HY20
T, 7.02a 1.67c 40. 28a 46. 67ab 1.34b 2.0lab 1.01a
Ts 6.54b 1. 83¢ 39.42a 47.61a 1.51b 2.07ab 1.02a
To 10. 85a 3.84a 44,95¢ 35.39a 1.27a 2.56a 1.13¢
T, 10. 94a 2.72b 15. 83b 33.95b 1. 03¢ 2.40b 1.26b
HY22
T, 10.16b 2.60bc 16.61a 32.82¢ 1.17b 2.25¢ 1.24b
Ts 10. 81a 2.41c¢ 45, 47he 33.19¢ 1.01c 2.40b 1.31a
6 FARKEXZERLEEEHMEENEFTNHE
Table 6 Economic benefits of A. hypogaea in barren dryland after spraying
different concentrations of oligochitosan/(kg « hm %)
HY20 HY22
pug:l
Treatment F EdShie Jig W7 7 1 A& S Jig 7 7 1
Pod yield Protein yield Fat yield Pod yield Protein yield Fat yield
To 2 186. 74c 589.98¢ 1105.18¢ 2 569.49¢ 597. 66¢ 1357.72¢
T: 2 798.99a 702. 83a 1 455.75a 2 835.40b 689.00b 1525.73b
T, 2 613.25b 689. 11ab 1333.02b 3 226.18a 796.87a 1734.07a
Ts 2 552.90b 665.29b 1315.00b 2 934.12b 711.52b 1571.51b
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