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Response of physiological characteristics and anatomical structure of roots in

Amorpha fruticosa seedlings exposed to simulated drought with PEG-6000
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Abstract: In this study, we used the PEG-6000 to simulate drought stress, and determined the content of soluble sugars,
soluble protein, MDA ( Malondialdehyde ) , and free proline, and changes in enzyme activities of SOD ( Superoxide
dismutase) and POD(Peroxidase) in roots of Amorpha fruticosa seedlings and in their anatomical features. Our objectives
were to examine the effects of different levels of drought on the physiological indices and internal anatomical structures of

seedlings of Amorpha fruticosa. Furthermore, we explored the adaptability response and regulation mechanism to water stress
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of Amorpha fruticosa seedlings. The results indicated that MDA appeared when the concentration of PEG-6000 was more
than 50g/L, and the membrane system of Amorpha fruticosa seedling roots began to suffer damage. When the PEG-6000
concentration reached 250g/L, the extent of damage was significantly enhanced, reaching 1.6 times that of the the control
group, and at the beginning of osmotic adjustment (free proline content increased significantly) , it reached 3.8 times that
of the control group. When the concentration of PEG-6000 solution was less than 200g/L, the osmotic adjustment process
was not initiated in the roots of Amorpha fruticosa seedlings with free proline. The physiological metabolism of the cell was
verified through changes in soluble sugar and soluble proteincontent, and SOD and POD activity. When the concentration of
PEG-6000 was 200g/L, the soluble sugar content was 0.121mg/g, reached its lowest point, and then increased. As the
PEG-6000 solution concentration further increased to 250g/L, the soluble sugar content in the roots of Amorpha fruticosa
seedlings rapidly increased to 0.64mg/g, which was 63.37% of that of the control group. Soluble protein content in the low
concentration of PEG-6000 solution (50g/L) treatment decreased to 61.5% of that of the control group, followed by
fluctuating changes. SOD and POD activities were similar to PEG-6000 simulated drought stress, and rapidly responded to
PEG-6000 simulated drought stress treatment. Simultaneously, the enzyme activity of POD and SOD were increased. When
the concentration of PEG-6000 was 50g/L to 100g/L, the synthesis of antioxidant enzyme was the highest, and then it
decreased. SOD amplitude activity differed by more than six fold. Changes in POD activity were relatively small, and the
difference in amplitude was less than a multiple of one. The 60-,day PEG-6000 solution simulating the drought stress
affected the growth and development of the root system of the Amorpha fruticosa seedlings. With the increasing concentration
of PEG-6000, the diameter of the vascular bundles increased. At the same time, the diameter of the catheter decreased, but
its density increased. When the concentration of PEG-6000 reached 250g/L, the catheter density increased by 41.3%
compared with that of the control group, and xylem thickness increased by 91.5% compared with that of the control group.
The results showed that under different levels of drought stress treatments, the internal physiology and root anatomical
structures of Amorpha fruticosa varied. The stress conditions of water and self-  growth and development balance needs were

satisfied by altering their physiological metabolism and the internal anatomical structure of the roots.
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YIRHL(LEICA RM 2255) #4:Y) i (J5 8pum ) , F 21\ [E S SUEE Y i DR 5 A ) i 7% ( LEICA DM 2500) Wi5%
R DR R SRR S8, BB 10 WK, BF5KAE B 5 S ILET
1.5 4o
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Fig.1 Effect of PEG-6000 treatment on content of soluble sugar and protein in root of Amorpha fruticosa seedlings
AT - BER R 28 53 1 # (P<0.05)

fn, B 2 FTLAFE Y, 16 PEG-6000 MR M 100g/L % 250g/L YA B S FEMEAN B AR R A0TH I & 11y
AT T % AR IR K | T 7E 2508/ L AL BEF UGS 1 %R AY 1.6 f5 . T8 % S A4 =% B PEG-6000 41
B SRl B 20 SRR A B AR AR B R R G T A5 AR G A BRARIEPRE e 5 1 K

g 08 r a 24 r \
3 Q
on
2 06 &
i 5 412
4 & =z
#3049 &8

(] 4=

113 = o
> £
23 @ s
2 02t R &
5 8
g <3

§ O 1 1 1 1 J 0 1 1 1 1 J

50 100 150 2000 250 0 50 100 150 200 250

(=}

PEG-6000/(g/L)

E 2 PEG-6000 2 EXEBRYHREZR _BANBBHEB 2NN
Fig.2 Effect of PEG-6000 treatment on content of malondialdehyde and free proline in root of Amorpha fruticosa seedlings
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Fig.3 Effect of PEG-6000 treatment on SOD and POD activity in root of Amorpha fruticosa seedlings
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Fig.4 Root anatomical structure of Amorpha fruticosa seedlings under PEG-6000 treatment ( x 10, Safranine and fast green staining

technique )
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Table 1 Effect of PEG-6000 treatment on root anatomical structure of Amorpha fruticosa seedlings

PEG-6000/(g/L) 0 50 100 150 200 250
ifffnti?jfévascular eylinder/pum 460.2+17.2 e 522.2+17.6 d  586.9+17.6 ¢ 645.7+14.0b  700.6+15.3 a 718.1£16.1 a
AR BTHBIESE Xylem thickness/ pum 160.4+13.0 ¢ 182.2+10.3 ¢  223.8+159b 247.6x179b 298.4x142 a 306.8+19.2 a
F45 HA2 Vessel diameter/ um 26.9+4.7 a 23.0+3.8 ab 23.2+4.4 ab 21.7£1.9 ab 20.7+0.5 b 19.4+0.3 b
FEHE Vessel density/mm™? 42.4£12.0 b 47.5£9.6 b 48.7£8.3 b 53.4+10.5 ab  56.3x11.6 ab 59.9+10.1 a

FHRBAE N A LARNERE (n=9) , AR FHRAUK R — 47 Bdin 2 18] 2253 2.3 (P<0.05)
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