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Effects of Acid Aluminum Stress on the Seed Germination and
Seeding Growth of Medicago hispida cv. Chuxiong

MEI Wenjun', XU Yilan', YANG Yonglian’, DUAN Xinhui',
JIANG Hua', TAO Yang', HAN Bo'

(1. College of Animal Science and Technology, Yunnan Agricultural University, Kunming 650201 China;
2. Yongping Forage Working Station, Yongping 672600 China)

Abstract: [ Purpose] To study the effects of acid and aluminum stress on the seed germination and
growth of Medicago hispida cv. Chuxiong, and provide a theoretical basis and reference for the im-
provement and cultivation of alfalfa in acid soil. [ Method ] In this experiment, M. hispida cv. Chux-
iong was used as the material, and 30 solutions (pH 3.5, 4.5, 5.5, 6.5, 7.5+ AI’* 0, 100, 300, 500, 700,
1 000 mg/L) were prepared according to different pH values and corresponding aluminum ion concen-
trations. After 10 days of treatment, the seed germination rate, germination potential, root length, stem
length, POD and SOD were determined and calculated. [ Result] The germination and seedling
growth were well under slight acid conditions (pH 5.5-6.5), the germination and seedling growth of
M. hispida cv. Chuxiong had a greater negative effect than other treatments. The germination and
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seedling growth were seriously reduced by higher AI’* treatments (AI*>500 mg/L) which resulted in a

significant decrease in the growth index (P<0.05). The combination of M. hispida cv. Chuxiong were

greater than those of either stress in isolation. Even the treatment of pH<4.5 and p(AI’")>500 mg/L

had a significant negative effect on seed germination and growth. [ Conelusion ] M. hispida cv.

Chuxiong can be widely planted under the conditions of pH greater than 4.5 and p(AI’") less than

500 mg/L.

Keywords: Medicago hispida cv. Chuxiong; acid and aluminum stress; seed germination; seedling

growth
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Tab. 1 Different pH values and AI’* mass concentrations
stress treatments

pH p(AF)(mg-L )

3.5 0 100 300 500 700 1 000
4.5 0 100 300 500 700 1 000
5.5 0 100 300 500 700 1 000
6.5 0 100 300 500 700 1 000
7.5 0 100 300 500 700 1 000

1.2.2 PP R

A T 2018 4F 4 H 75 = g AR lk KA 7l
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CPEH TS 2R K I E vk T, B THiA
3JZUELC, H M & (20 mL) K 37 W (4 R
pH {EAT AP BT HE R ) 1y T g b, PRAs2E
BRI, A 3 WRER, FAEKE 50 kLR
To BREFRNE T 25 CHIE, 16/8 h (KGR ES
FEP RS
1.2.3 fEiRillE

RSP T R ZE VA i A KB, il
BRI, REERFE10d 18, IR,

KR (GR)=XG/Tx100%;

REHP(GP)=YG,/Tx100%:;

KRB (GD)=Y.G/Dy;

6 8 EL (VI)=GIxS.,
KXrh, G o 10d WIWEZEEG TR 40
G/ HTT 4 d WRZFE; DR EZFMHE S
PRI -2 fif

A RIZERKM G : A2 10 K, MR



1014 Py I )y N = 22

$34%

FEMFEHLPE 10 BRSEFTI & . FREE, 1T
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H 0~500 mg/L 5514 T, FEMER A5 FhF & 2%
B, [R5 A BRI 22 5508 B 35 (P>0.05), 4
pH {EAR T 4.5, AP'Ji & ¥ & KT 300 mg/L i,
REAEFMH TR, UL IR AR T, RS
H 6 R ZF RN R R A BRI 52 1, Rk
R, R RZEMUE D) 2 AP R IRE R,
iR~ , FhF R 2R pH (A A REARIT R
fik, 7€ pH 5.5 BPEZEFR e, 5 pH 3.5 f14.5 &k
FHE] K 3 25 5 B 35 (P<0.05), BHERTETE MR 4%
R (pH 5.5) FUEZF ¢ (pH 7.5) 16 AP o ik B2 14

4 0 mg/L Fe i, #F pH 3.5, APGHHREE 1000
mg/L B Ao
2.2 BB, AR Al AR K R

& 3Al A ZERAE AP &K E N 0~
500 mg/L Z [i] (Y AN [A] pH fpie &, 70 % 2%
S5 Y AP REMREEIAS] 700 mg/L i, ZERKAKZ
FIHBIH, 7F pH 6.5, A FTEHKE ) 100 mg/L
22K K (1.56 cm), 7E pH 3.5, AP ik )&
9 1 000 mg/L i} Fe %5 (0.47 cm), #RKFE pH 6.5,
AV BTIREEN 0 mg/L Bt (4.18 cm), FEpH3.5.
AP RS 1000 mg/L B} 48 (0.48 cm), J&
R ER MG T, AR FZERKAE AP TR E R
T 500 mg/L B ¥ R R, HARIK L 2R KR
MR, e R, ZRGEE, TEpH 6.5, Al
JF R R 0~500 mg/L AL R, AR AR 4
B ARG T HAB AL B, R TIR IR A R T
FEME R VG B B SR 7 5
2.3 TR AR BT A AR I S

R4 T ANFEBRIHET, WA AR
WS B FE, 2 N S e AN TR R 3
pH 3.5 Fl1 4.5 AbHE T, PN & A i T HoAt Ak
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Tab. 2 Effects of acid and aluminum stress the on seed germination

K EZE /% germination rate

P(AF)(mg-L™)

pH3.5 pH 4.5 pH 5.5 PH 6.5 pH75
0 42.00 Ab 42.57 Ab 48.00 Aa 46.00 Aab 45.33 Aab
100 40.67 Ab 42.00 Aab 43.67 Aa 44.33 ABa 45.33 Aa
300 41.00 Ab 41.33 Ab 44.60 Aa 44.20 ABa 45.00 Aa
500 30.00 Bb 34.00 Bb 44.67 Aa 44.00 ABa 44.50 ABa
700 22.50 Cb 24.00 Cb 26.00 Bab 29.50 Ba 29.00 Ba
1000 12.00 Db 13.33 Dab 15.00 Cab 19.00 Ca 19.00 Ca
. 1 R % #4/% germination energy
AI)/(mg-L
p (AT (mg L) pH3.5 pH 4.5 pH 5.5 PH 6.5 pH75
0 41.50 Aa 42.65 Aa 44.67 Aa 44.67 Aa 48.67 Aa
100 41.00 Aa 40.67 ABa 42.67 Aa 42.50 Aa 42.67 Aa
300 39.00 Abc 37.33 ABc 42.67 Aa 40.00 Aabc 42.00 Aab
500 32.00 Aa 37.00 ABa 42.00 Aa 44.00 Aa 42.67 Aa
700 21.00 Be 24.00 Cbe 24.67 Babc 29.00 Bab 20.00 Ba
1 000 12.00 Cb 13.00 Dab 14.50 Cab 18.50 Ca 18.00 Bab

W FFIE, ARKREFERERRZEREE (P<0.05); FATHE, ARERNGFERERZERLE (P<0.05); TH.

Note: Compared with the same column, different capital letters indicate significant differences between different treatments (P<0.05); compared with the

same line, different lowercase letters indicate significant differences between treatments (P<0.05); the same as below.
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Tab. 3 Effects of acid and aluminum stress on the seedling growth

2% /cm stem length

P(AF)(mg:L™)

pH 3.5 pH 4.5 pH 5.5 pH 6.5 pH 7.5
0 1.07 ABb 1.12 ABb 1.18 ABb 1.54 Aa 1.45 Aa
100 1.36 Aab 1.28 Ab 1.31 Aab 1.56 Aa 1.42 Aa
300 1.02 ABa 1.01 Ba 1.05 Ba 1.04 Ba 0.92 Ba
500 0.80 Bab 1.01 Ba 1.03 Ba 0.89 BCab 0.83 Bab
700 0.54 Cb 0.72 Ca 0.71 Ca 0.68 Cab 0.74 BCa
1000 0.47 Cb 0.61 Ca 0.57 Da 0.54 Cab 0.61 Ca
. R4 /cm root length
p (AF)/(meg L) pH 3.5 pH 4.5 pH 5.5 pH 6.5 pH 7.5
0 2.33 Ad 3.07 Ac 3.49 Aab 4.18 Aa 3.59 Aab
100 1.25Bd 2.65 ABc 3.74 Aab 4.00 Aa 3.90 Aa
300 0.92 BCd 1.29 Cc 3.88 Aab 4.02 Aa 3.01 ABb
500 0.92 BCd 1.28 Cc 2.09 Bbc 3.95 ABa 2.79 Bb
700 0.58 Dcd 0.72 Dc 1.18 Cbe 2.84 Ca 1.72 Cb
1 000 0.48 Dbc 0.59 Db 0.68 Db 1.00 Da 0.53 Db

*4 R EHMEXLEEIREE AR

Tab. 4 Effects of acid and aluminum stress on the physiological characteristics of seedlings

A %% & /(nmol-g ') MDA content

P(AF)/(mg-L™)

pH 3.5 pH 45 pHS.5 pH 6.5 pH 7.5
0 29.48 Ca 25.91 Ca 24.25 Bab 19.42 Bb 20.27 Bb
100 3428 BCa 29.97 Bab 23.26 BCb 18.66 Bc 20.70 Bbe
300 36.60 Ba 27.54 Bab 21.89 Cb 19.49 Be 24.73 Bb
500 40.59 Ba 31.57 Bb 30.54 ABb 28.30 ABb 26.07 ABc
700 43.07 ABa 37.04 Aab 36.56 Aab 32.59 Ab 29.37 Abe
1000 50.42 Aa 42.13 Ab 36.50 Abc 32.93 Ac 3036 Ac

POD i 1#/(U-g " *min™") POD activity

P(AI)(mg-L™)

pH 3.5 pH 45 pHS.5 pH 6.5 pH 7.5
0 78.45 Abc 80.22 Abc 96.00 Aa 90.00 Aab 85.67 Ab
100 75.55 Ab 76.57 Ab 91.56 ABa 92.78 Aa 74.22 Bb
300 76.44 Ab 73.33 ABb 88.67 ABa 80.44 Bab 76.45 ABb
500 71.11 ABb 67.11 Bbe 81.56 Ba 76.00 Bab 67.11 Bbe
700 68.89 Bab 60.22 Cb 73.11 Ca 70.89 BCa 58.11 Cb
1000 60.78 Bb 60.89 Cb 70.22 Ca 62.44 Cab 57.11 Cbe

SOD ji&#E/ (U-g™") SOD activity

P(AI)(mg-L™)

pH 3.5 pH 45 pHS.5 pH 6.5 pH 7.5

0 487.53 Bb 495.71 ABb 557.87 Ba 579.14 BCa 512.06 Aab

100 49137 Bb 496.28 ABb 588.28 ABa 593.58 Ba 487.32 ABb

300 533.33 ABbc 57423 Ab 605.11 Ab 687.12 Aa 48221 ABc
500 601.84 Ab 552.96 Abc 620.04 Ab 719.84 Aa 505.11 Ac
700 550.92 ABa 474.44 BCb 427.20 Cbe 584.50 Ba 464.21 Bb
1000 462.58 BCab 479.14 BCab 374.03 CDc 514.40 Ca 365.85 Cc

R 0~300 mg/L AbBRINE, 2N RS W AP FRIHAE K R
A, VAR B A 40 P R TR A I TEpH 3.5, 45 M 75 WbBEF, TCi A i
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