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Abstract: In order to select cold-resistant lines of Morinda citrifolia for widen the range of planting, the leaf
anatomic structures of eight plants growing in Yuanjiang, Yunnan, were observed by paraffin section method, and
the activities of catalase (CAT), peroxidase (POD), superoxide dismutase (SOD), and malondialdehyde (MDA)
content were measured, and then, glycerol-3-phosphate acyltransferase (GPAT) activity and GPAT gene expression
in cold-resistant lines were quantitatively analyzed. The results showed that the leaves of 4 lines (No. 5, 6, 8, 12)
had high ratio of palisade tissue to spongy tissue (P/S) with compact cell structure and low porosity, showing a
certain cold resistance. The activities of CAT, POD, and SOD of No. 5 leaves were high, and the content of MDA
was low after treated at low temperature, indicating that No. 5 was a cold-resistant line. After low temperature
treatment, the GPAT activity and GPAT gene expression in No. 5 were higher than those in other plants. Therefore,
the cold resistance of M. citrifolia leaves was improved by increasing P/S and cell structure tightness, as well as
the rapid response of GPAT gene.
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Fig. 1 Morinda citrifolia. A: Plants suffered cold injury; B: One month after deep pruning; C: Four months after deep pruning.

1 PRI ¥

1.1 SREERRE M Ab B

2017 4E 5 H, fE = M4 R oL B
T PR 12 PRI E sk (Morinda citrifolia)}-4i 5,
Horb 4 ¥k(No. 1~4)N 2015 SEA TR AEFEEFH
HARIE . GRJE XOR BT E R RR, 53 8 BRI
ZFEE R MAE L (No. 5~12).

1.2 MR EAMELIME

TERRICICE R (RS 10 Fy, BY
PIR% 0.5 cm=0.5 cm [/, #N FAA [ 52 i H ]
SE 7 A 6 S HhE A 2 h, $ A ) A, 7€ Nikon

Eclipse Cl &8t F M &40 MR, JBORAEECH 200
£%, H Image-Pro Plus 6.0 (Media Cybernetics, Inc.,
Rockville, MD, USA) &l & % 2HZEBE, RE5k1)
FBENL Pk 20 3 NMEF AT R IR, LB RN
FREEHLIN & 10 vk, 3£ 30 ANIEAE, HCEFSE, if
B % B (CTRY) BiFABE (SR) FTHIAE L (P/S) R,
WA L = A= 2R R T [ 4 2H 2R RS CTRY% =4t
FEALZUE B [ B FE <100%; SR% =43 414U E
JFE [ 7 B <100%.

1.3 KB Ab
B B R R AR v S ST m) BH T G R
FESTH BT A, PR B 5 g A [B] S 6 =



636 P A P it

%29 &

N S CUKFE AT IRIRALEE . 4373 T 0. 2. 12, 24,
48 h BEATHURE, AGHE R J5 7 T-80°CUKFA % H]

1.4 PIEABEBRNE

CAT. POD. SOD i&PEH MDA & &34 R 75
MR RH 2 7 RS U e, %
A3 66 EE T (Thermo scientific Evolution 201, USA)
D AR R A R RO . 3 IREH .

1.5 GPAT &89 2

GPAT i P 42 IR 4 T i - 316k 1R 9% 22 2 74 il
(GPAT) ELISA st & (B S A= R A FR A 7))
Vi B ZEBEAR 1 (Tecan Austria GmbH 5082 Grodig,
Austria) il .

1.6 GPAT Ri&HHT

MR VR ZH i S Tk 3 A s 4 Y &5 2R
(B35 : SRR12716286)F £r# % 2 /> GPAT %Al
GPAT4 F1GPAT9, # it qPCR 5|#)(GPAT4F: 3'-GG-
AAGAACCGGCCTAGAGAC-5'fil GPAT4R: 3'-GG-
CTCTCTGGATGACTCCCA-5'; GPAT9F: 3'-TCTA-

® @
abhocd

100 pm 100 pum

® ©
5

100 um ‘ 100 um
© ©

100 um 100 gm

AAGGCTGGTGAGACGC-5'#1 GPATIR: 3'-TGCT-
TAGGGCTAGGACGTGA-5), DL p-actin N
250, B 9% 9% 2 B (Roche Light Cycler 480,
Swit) /T GPAT A&k i, L 272 2 T i+ sk
K

1.7 BIWAI5HT

Frf $dE H Excel 2010 #1752, A SPSS 22.0
XEAERAT S T, SRR EE 7 253 T (P <0.05)
K 2 Sk

2 R

2.1 W BRI S5

Xt AR PRI R AT i 2 (18 2), 7T WL
PR B R RO A AR R 2027, T T SR ) e
o R REDIIAAE AL, B3R B B EHES 1 5K 3 )
JEAMIZH R To AL H TR TRT R E IME4LER,
M 2 KA, B 1~2 ZAMZE A MR
AP AL Z AL AR, A2 AARINERTE . F
R R ZAEAR, TRETH AL

ORE=: ®
. 100 gm 100 #m

@ ®
100 pm 100 gm

@) @
100 gm 100 gm

P2 g M IR AR 1~12 J9MEbRS ', & BAREE b MMM, o AL d FREL

Fig. 2 Anatomic structure of Morinda citrifolia leaves. 1-12 are plant No.; a: Upper epidermis; b: Palisade tissue; c: Sponge tissue; d: Lower epidermis.
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Fig. 3 Ratio of palisade tissue to spongy tissue (P/S), tightness (CTR) and porosity (SR) of Morinda citrifolia leaves. Different letters upon column indicate

significant differences at 0.05 level. The same is following figures.
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Fig. 4 Effect of low temperature on activities of CAT and POD in leaves of Morinda citrifolia
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Fig. 5 Effect of low temperature on activities of CAT, POD, SOD and MDA content in leaves of Morinda citrifolia
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Fig. 6 Effect of low temperature on GPAT activity and GPATs expression in leaves of Morinda citrifolia
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