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Fig.1 Effects of different concentrations of COS soaking on the

germination rate of virus-free test tube taro of Jiangxi Yanshan red
bud taro at low temperature

2.2 COS ZFMHEBR TN IABLUATFFIE
UK L VLY e oA

COS J P ICIR FVL PE 4y 111 20 25 2 it 7%
AR R BRI LA 2,

REFHLX

WU HR

[ b ¥ 2H Treatment group/(200 mg-L™") COS

60 Aa
50 —I_

Bb CC 40 +

30t
201 Be Be

—

10 1

FRERAIEE
Gibberellin A3 content/(ng-g™")

0
A R W T Eﬂ?iﬁﬂ i 5 5

HA R W ORI ﬁﬁﬂ A RS

0
A RS W T Hﬂ 7543?’94 1A RS

EGS 1GS LGS EGS IGS LGS EGS 1GS LGS
ﬁ’)‘a’ZiﬁHGermmatlon period ﬁﬁ?’i,ﬁﬁGermmanon period i} ﬁﬁﬁGermmanon period
a AEKE b. i A2 c. REH
a. Auxin b. Abscisic acid c. Gibberellin
0 f[i 120 N 45 N
= a = a
7 B Aa o 40
D3st 0 100 A i Ew
=) Aa &0 Aa = 35+
gl £ Bb =1
4 g S 80f 1H 5 301 Aa
8 A 0E 5 2
#org 25 Aaj a b 8 Ce Ce & £ 25|
X 8 £ 60 1 &3
L Zoof Bb 8 b =z 20}
= 5} IR
¥ F 15t Bb W.é wl RE st
F2of g RS
é 5T Be Be 520- % 5'CCCC
I | ~ o

0
WA BRI WA WS

EGS 1GS GS LGS EGS
ifj ) J]Germination period
d. ToREZH

d. Ribosylzeatin

A2 COS ZAH KR T d4s 4 5 F BLAX

0 —
R S W R WA A
1GS GS
i ) | Germination period

R LA W R WA TR A
EGS 1GS GS LGS
i & lGermination period

LGS

e. Bk £ FRFE
e. Polyamines f. Jasmonic acid
FFALLE T ARKESEG YA

Fig.2 Effects of COS seed soaking on endogenous hormone content during the germination process of V1rus-free test tube taro from
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A R I B A A A= i ) A P R R B A BRI B IR
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JRfE. WEFCERI, AN AR K R e S AN ) )
WAL, BRI & Y i, 0]
VIR, TS B EE B I 2 (R A i A
AR E R D, fltn, (R R
Btk COS W EE A 100 mg/LP%, (B 202 ik 4% 2 i A
LW R MR EE COS WA 50 mg/LM, s LR A,
Al e RN TE R R AAE E R T E. EARRI T, =ik
FE COS Jia v] G2 0P i = A d i, il = IR
B K COS ¥R BEHARM M Bk e EARIR B T ik ¥4
TS, FFESEBOE F IR KRB L COS KE
WEEN, MERESHIRE FERLFEEE, EnBEMR
BXRE F R G E, PR, Bk T IRE
FRER, fEm TRE R ER. REY (B REKR
IRVEZ R MED o5 W, REEREY AT H O
A RIABE I — R AE BB, 0 COS 251k 243857 2 H
FUORIR A . FTRRIR . Rt A& (0 5 B it .

3.2 COS EFMABIFEME N IABULFFRESNE
FRREHESE

WIRHE S E S ERK R E 5SS ERAH A%
ER, S5RFafR. RIR UL Y IR EEE B Piis
PE. BRAME S SR, B PR R R AN E AL
HE SRR, ABA B 4EFEFFARAR . 5 Ah -7 95
RWVER, T GA W 2T B A TARHR . (22t Rl 71 &
Ve, BT R, 250 mg/L COS ¥ a $2 i 46 4 i
T GA & &, FFIX ABA & &, Mgk 0,
AARIE L5 ALK B, COS 12 Fh ] LA BT G 85 1L 21 28 2
it 3  E IR IR IR T ABA &R, (HIIEAR K. [FE
COS BB T S 4 GA, I KB B/, KIFEH
ABA M ES1EH, W% GA, IBUSIERS N, TR E:
20 28 2 B B R EARER, % Sk R & R, KR
Mt KA, BRI EES), (Rt g% . ABAfEN
HEMES TGS REREEH R, ExfEmE
IR A EEMEH. COSEME, KE TRV
I ZEF R FRE T ABASERIUN “%THEMR" i
#, PR EY R VI ABA B0, T AR IR
P, BEETIRIERE ABA FEE IR, WREENEREN
¥ S1/EHH ABA 7 GA, #1k, GA/ABA Ft, BiERAK
BAKIR, BEARERGE, At k.

R R RS R, EKER (TJAA) — Xt
ABA MAME RS 555 SR EETIEHE, MiX GA
AW 5155 5 G A BT fOR R, TAA XY
R0 & B A EMEMER, BRI TAA FH] AT
IR, AR [ TAA R BERP T AU K2, ARG 45 3
KU, COS MG IAA /K5 Kk 2 [0 B Fukl 5%
PE, AFIT IAA H¥em, AHRE, A& R
By 20 22 B AR R R R TR TAA (S IR F
T A K R E IR, {2 COS 12 Bl i B AT 45
IAA A FBARIK E R S KCF, SRR N =
PRHIR P A Bk DA S AEAR IR FO A R B (R BEE A, AT i

IR T YL P L2 2 S B R 2 .

Pl B, Bl R AE— RAVA RN, H
HZR FJA AR, ST A S IR R RS
A EE P, COS IR AT DL I R a8 Ll 40 22
R 0 A R ZR A JA . ZR AT JA ] LA
THERRR SR, R MR NS TR, R
FRam 28 1E 5 A B ZR AT JA () pH 3855, {2k ZR Al JA
I IEW A, M98 a-vEky BE. RN R A BEETE, R
BRI, RFAME AR, MERE s,
Ko MR ERE 8 A

PA 2 AERARUT I FE v =2 1) A B AR a1
R T2 07 & 20, EE M. i
KR AR RS A AP, AT R R,
COS 2 FI KR FYLPEH L 40 2 2 B i 2R i R
AR S R BT R 2 AR, T AR TV R (1)
e, PAE ABAWRE R E MK, TTHES ABA
Pt, LRI VTP AL 20 2 2 0 8 U 2E R 2
ML ZFANM I PTRE 1. EARIR TN, YLVEEY L4028 M
HIREE LS EMIK, COSEMETHRE PA KA
A BB 15 PA B A SR 4 v R 1 S R 3 R i A2 1
[ B, COS 12 Fiids v] i i 4 RF 52 & (1) PA 7K S A1 401 il
PA P fif ek L N 38 0 40 45 473
3.3 COS ZRHMAEEFKE TN IABLULFFRENE
FIMELWEBERS

PR Z A (H S AR BRI AIAMEA
KAy EARREE) w4, HoiR R R 8K
FEAHZ P, EREVE T, SiEREEHE, $
HFhFARNIEPES (reactive oxygen species, ROS) FHE,
I REE A Bl e R 2 R S R PR A, AT O AR A
iR, ROS EEAFEHAME T (0, . HEMLA
(H,0,) . ZHEME (OH) MELEHE (0, %6
T AE ROS 4EFefads, Fhr7Edf ISR IR T & ™
P A LEEE R4, W SOD. POD. CAT % . SOD
VERNARIBE RGN AR — BB £, & T B A5 5 i
R, OB EHMEREAEANET (0, O B yE
g EE (H,0,), 1 CAT 5 POD HhEIEA, #
H,0, ¥1L°A H,0 fl 0,, —FHhFEElE, 1FH b 4R
TE—ANEARIIAKT, DA R 1 S5 AR R B 2 (8]
187, NI 2 0 P S A 30 TR 1 T 18, 3 52 B 45 4%
BU, Wrsekml, BEEMHE (RIE) B, FE%
i MDA 1 H,0, & &¥a kAR R, Hi, HO,
() BB 5 PUA LA & B AR RO — 8P, AR
e RRY, COS ML R ERMILIEH LA M
WA FGE T i & P EES SOD. POD Al CAT v,
FEAK MDA 1 H,0, & &, H MDA &8 FHFRE, i
BH U 2 20 PR P S e SR A R P A, A B e o 52 31
HED, KW COSEM)E, MR FILIAHILL M
FIRE F 2R ME 0 FRAE T W, PrELYBEEE
#5%, MDA fl H,0, & & FF, XF 4L COS KW
A R i 1 AR IR i R AR 5w, R T
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EXHRE MRG0 E, B9 TGRS 8
KA G R R R, M PRIV PH 4 L 20 28 5 it
FIREFEEMR THEFERKEE, IREREER.
3.4 COS EFBFITME N IABUAFFRESRNE
FICREA R AR

TR TR, KEEK S SRR AR
i, ARUESNIT ARG ER, RS 2 Fh oK A B2 g 17 1
wEM. EMBESEEE, RN S TREY BN
EAR. 8D, AR (ATP) firg 7=ty i
KITE a-AMS S5 20 B BE K AR B (1 16 R K g /N o O A
KW CRERE B, R TR R SRAE I LR e
JTE LIP FIVEF R, AL/ i AR SR R A b % &
A A JUR 2L PR O 77 10 2R 1 SR R N R IR, SS &
(AR AR R AE DR N B KA B W is i 540 SP KA
NS5 EFARE BT, E—EfRE LR T EYA T
WEAEHRR A, FE S HG. FRE
WA Pro W AR RS, 4ERFIEANERISE I,
WD MR R B, (R AR VS M, 4EFRAT i
Il P A5 38 ST, (R AR 2 DT ARF R,
AFR IR X VT PG A L £ 2 5 ot B X 5 1 O U] 1 g s T
R e B A B IHIE R, SEUL SS.
SP fl Pro & = % N, 1 COSEF G, 7 (K
B AT, Bl 2 5 EAW KA A sE ok
Gy s DAYE R 250 Py K 2 P R IE AR FRAR O, A
U, WREFERIRIEE. AR, JE RS R RS,
SS. SP 1 Pro K& & R E e m, B FHMMAKHA TIE,
SEILYGER K, R, nbigk, R COS EF
AT DAY AR S I A P AR A SR T R, AR IR R A
P RIARACH CEEE (RIS, EAR. EMEES)
SRR AR T —E B2 E LR, AR TR
TIRE R OGRS E, A DR BT P IR K
BB IEH K m KT, iR 7R F= KR T
AR FRARH, (2 TAHSCIRAEAR Y (SS. SP il Pro %)
Mod s [, ATy MR A R RS B B R BIE
TR B, PR T VL PR L 20 2 A B A I R
BE 7. MRIR R AR BRI i &R I m] R A 2 R 2R U
Wt A7 I, COS M5 I E M il B 2 5l
R, XXVLVEH DL E R R R R KL
Je W = SRR LA B R

4 2

1) 200 mg/L COS & Fhr {2 BRI T VL Pa T L4028
FERWFFRE Y GA,. ZR. PA FIJA AR R, $E i .
HABH o-JEM BRI, (R m ik, NI
RGFTRALTE Z Y A RE

2) 200 mg/L COS 2] $2 S iR S VLo Eh 1L 40 %F
¥ E R E Y SOD. POD fil CAT &P, /0 SS. SP
Ml Pro &8, FEIAKIEL MDA Ml HyO, & &, HEmHE #R (%
PUsME, 4EFRANLE N, PRRARIRRAE, AR

e A

ZFHe o
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1272-1282.
LI Qingqing, CHEN Chen, CAO Yanting, et al. Optimum
extraction process for the polysaccharides from red bud taro
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vitro[J]. Acta Agriculturae Universitatis Jiangxiensis, 2022,
44(5): 1272-1282. (in Chinese with English abstract)
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Chinese with English abstract)
KER, MEE, RIEHE, &LV LA A R AGR T
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66.
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Effects of chitosan oligosaccharide soaking on germination and
physiological metabolism of virus-free test tube taro from
Jiangxi Yanshan red bud taro at low temperature

YIN Minghua'?3*, XIAO Xinyi!, FANG Yaxuan®, WAN Jing!, MU YESAIR:Turuhong!, CHEN Yue'

(1. College of Life Sciences, Shangrao Normal University, Shangrao 334001, China,
2. Shangrao Agricultural Technology Innovation Research Institute, Shangrao 334001, China;
3. Key Laboratory of protection and utilization of medicinal and edible plant resources in Shangrao City, Shangrao 334001, China;
4. Key Laboratory of germplasm conservation and utilization of potato and taro crops in Shangrao City, Shangrao 334001, China)

Abstract: Jiangxi Yanshan red bud taro is one of national geographical indication agricultural products from Yanshan County,
Jiangxi Province, China. This type of vegetable is generally propagated asexually through corms. Such long-term cultivation
can easily lead to virus accumulation and species degeneration. Cultivation of red bud taro virus-free plantlets can restore its
species, enhance its growth potential and disease resistance, and significantly increase its yield and quality. However, some
challenges are still remained on the large-scale cultivation in the virus-free seedlings of Jiangxi Yanshan red bud taro, such as
relatively weak virus-free seedlings, low survival rates of transplantation and domestication, difficulty in long-distance
transportation and cultivation, as well as the long-distance exchange of germplasm. Alternatively, virus-free test tube taro can
serve as the virus-free seedlings, due to the stronger stress resistance, easy conservation, convenient transportation, and
germplasm exchange. Virus-free test tube taro of Jiangxi Yanshan red bud taro can be produced year-round and can achieve
industrial production. Virus-free test tube taro of Jiangxi Yanshan red bud taro is generally sown on sunny days from January to
early February. Low temperature can limit its germination, and low temperature stress such as "late spring cold" can cause early
sown virus-free test tube taro to grow slowly, have a longer emergence cycle, and in severe cases, cause virus-free test tube taro
die, resulting in a lower emergence rate and affecting its yield. This study aims to improve the cold resistance of virus-free test
tube taro of Jiangxi Yanshan red bud taro in the sowing period. Plant tissue culture and plant physiology were used to
determine the germination and physiological indexes of virus-free test tube taro of Jiangxi Yanshan red bud taro under low
temperature after soaking with chitosan oligosaccharides. The results showed that the soaking seeds with 200-250 mg/L
chitosan oligosaccharide were significantly promoted the germination of virus-free test tube taro of Jiangxi Yanshan red bud
taro under low temperature. When the soaking concentration of chitosan oligosaccharide was 200 mg/L, there was the better
accumulation of gibberellin (GA;), ribosylzeatin (ZR), polyamines (PA), and jasmonic acid (JA), whereas, the less
accumulation was observed in the auxin (IAA) and abscisic acid (ABA) in terms of endogenous hormones. In terms of
antioxidation, 200 mg/L chitosan oligosaccharide could increase in the activities of superoxide dismutase (SOD), peroxidase
(POD), and catalase (CAT), whereas reduce the contents of malondialdehyde (MDA) and hydrogen peroxide (H,O,). In terms
of osmotic regulation, there was the better accumulation of soluble sugars (SS), soluble proteins (SP) and proline (Pro) when
the soaking concentration of chitosan oligosaccharide was 200 mg/L. In terms of metabolic key enzymes, 200 mg/L chitosan
oligosaccharide could increase the activity of lipase (LIP), protease (PR) and oa- Amylase (a-AMS) and the content of
adenosine triphosphate (ATP) . Therefore, 200 mg/L chitooligosaccharide could regulate the content of endogenous plant
hormone and osmoregulation substances, as well as the activities of antioxidant enzymes and key metabolic enzymes in the
virus-free test tube taro of Jiangxi Yanshan red bud taro at low temperature, and promote its germination. The finding could
provide a strong reference for the cold tolerance of virus-free test tube taro from Jiangxi Yanshan red bud taro. It was of great
significance for the early spring cold sowing, taro seed germination, and high-yield harvest of Jiangxi Yanshan red bud taro.
Keywords: chitosan oligosaccharide; soak; low temperature; Jiangxi Yanshan red bud taro; ??; germination; physiological
metabolism
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