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Growth Dynamics and Soil Nutrient Response Characteristics of Echinochloa
Utilized Under Different Degrees of Alkaline Stress
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Abstract: [ Objective ] This study aimed to explore the growth conditions of Echinochloa and its impact on soil nutrients under
varying degrees of alkaline stress. [ Method ] Using the salinized sandy soil of the Mu Us area, this study set up five alkaline
stress treatments based on the degree of salinization: pH 8.4, pH 9.0, pH 9.4, pH 9.7, and pH 10.0, with bare soil as control (CK).

Growth dynamics and soil nutrient variations were monitored to evaluate the suitability of Echinochloa for vegetation restoration
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in alkaline degraded sandy areas. [ Result ] The results showed that when the pH increased from 8.4 to 9.4, the plant height and
leaf area of Echinochloa did not decrease. However, a further increase in pH resulted in a significant decrease in plant height and
leaf area. The treatment with pH 9.0 had the highest average number of tillers, followed by the treatment with pH 9.4. The net
photosynthetic rate (P,) and water use efficiency (WUE) of Echinochloa in pH 9.0 treatment were 26.39%-53.74% and
21.22%-36.36% higher than those in other treatments, respectively. After planting Echinochloa, the content of soil organic matter
(SOM) and nitrate nitrogen (NO,-N) in the 0-10 cm soil layer significantly decreased, total nitrogen (TN) content in the 0-60 cm
soil layer significantly decreased, whereas the ammonium nitrogen (NHI-N) content significantly increased. The tiller number and
plant height of Echinochloa were significantly positively correlated with photosynthetic characteristics, and the root length
density (RLD) was significantly positively correlated with the changes in SOM, TN, total phosphorus (TP) and available
phosphorus (AP), and significantly negatively correlated with the change in NHI—N‘ [ Conclusion ] The pH 9.0 treatment
promoted the growth of Echinochloa, however, growth of the above-ground part was hindered when pH was higher than 9.7,
while root growth was hindered when pH was higher than 9.4. Cultivated Echinochloa mainly affected soil N nutrition, reducing
the content of soil TN and NO;-N, and increasing the content of NHZ-N. These findings indicate that Echinochloa possesses

strong alkaline stress tolerance and enhances soil nitrogen mineralization, confirming its suitability for vegetation restoration in

alkaline degraded sandy soils of the Mu Us region.

Key words: Mu Us sandy land; Echinochloa; Alkaline sandy land; Soil nutrient
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FEHFR B B ] AE pH 9.0 AYFREE R IEH 4K, H pH
PEEE 9.0 XA B A KA MR HEA . Y pH #25
2 9.4 W, IEMERMRE . FX 0 BEECR AR
GfePn S pH 84 MMHIIC B XS, HMMRRKEERE
fIF pH 8.4 AbHE (3 2), Xl FAH R LA 1
T EB T ER A 38 A7 MR 25 S 80 . AR R
A0 o S o 3 B8 () 28 1, %o e B 5 O AUk
MR 2R 2 BN ER AR I, M3 3% T % 3 7 A g
R, SRS AR TPt A R B, 40 Rahmati

Ishka 257 RIS o, e 2 [R) Bk 20 400 R 5 1
EERFIAR R A K A, SRR F A K 3R D
JE R b 35 AR A K & B 0 3 i 7 R i A,
AR, 3 T WARA AR 58 FL 7E 50 mmol-L' 3 iraf 5%
TGN I (E R o B 7/ D = O A A 2

29
B,

x2 FREBHETAELERBERERKEE

Table 2 Root length density of Echinochloa in different soil layers
under different alkaline stress

Ah 3
0~10 cm 10~30 cm 30~60 cm
Treatment
pH 8.4 62.27 £3.61b  27.63 £ 2.49ab 1.97 £ 0.64a
pH 9.0 89.89 £2.43a 3598 +4.59a 0.93 £0.28ab
pH 9.4 48.17 £2.14b  23.50 + 2.16bc 0.76 £ 0.36ab
pH 9.7 50.04 +4.65b 18.99 £ 1.55bc 0.28 £ 0.28b
pH 10.0 59.93+£5.39b 1599 +34lc 0.06 +£0.01b

T PR S B R R AR A B2 [0 22 53 3%, P<0.05,
Note: Different letters in the same column indicate significant

differences between different treatments, P < 0.05.

3.2 FMEZEREXNTEFSREHNEIE

22 T 5 IF S F A A 5 B G £ 1R oy HLA
WA o Bt , 787 52 Eh et T R A T 5% 2 I o it
oA IS 0~20 cm )2 SOM &, —
T3 TR R AR B R R AR W X B D Hl 3
U BRAE R, 53— T R G AR 2R o v 5l ot
A T A R AN AR 4 el 9 Ak T T T 4R
SOM & ABF5Ed s pH 8.4 434, Hifdab
AR TCME AR B 00 F IR SOM & I 35 A1
Mg (B 3a), % IRFIARMIE b 55 0 H AT
PR T AR ISR R AR, o] DA A0 SR B A it
NEFE B = A S B AR Y, BT SOM K
Vo AERMYTFTRERKEFRICR, HIEYR
R RS RS RET WA, P AE R
BB 5 TN FI NO,-N Sty 3R (18] 3b,
K 3e), [HARERRT & A0 B 4 HE NH,-N & 51 5 3%
B (B 3d), XATREEH T SOM i, Mt
BERZ WM AR AR T AR, (HA b
il 7 RS ALVE IR, S TE A R T B+ A
HREREI, Z R IREP0 G+ NH,-N &8 8%
BAIN, RS AL A NOS-N 2 i 24 W 25 R PY . 76
Pl R G AR AT JS , 1338 TP & :E7ER pH 10.0 AhAYH:
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e 62 4

fAb 3 R 2B W E 22 5%, (0 pH 8.4 ZbHAY AP
o E T AR (B 3f), Rl R 2
pH FEMREA, 305 39 pH B, 2RV A S AL
AP SR BEE [FRF, pH 8.4 4bH 44 AP &
A CK T E AL (I 3F) o ARB T s B xf
fR it IR R A —E BWRAE A . h, Eat
X HE AT DA & B, S 05 R X A3 G T R K T
F, e H ) P N B A E AT, DR
TEAR BB B AR o AR DU BT 2 BA AR AR R 5
PR A R BEZ 5 0, (Ha sl Ly e
ETES 2RI B , Hik, fEEesE
B ZE U0 RN BROOCER B T A R R R
Xof - M J5T 1) 52 ) i 75 3 2 2 AT T ) O 0 3 0 —
HBGIIE

FEPIAR Z2 S W IR K oy RSO0 1 B AR E
CAREMR BRI EE SEIR., 2A T L
IEARSERSS AR E R (F 5) Sib—5, #d5
MR R ARK . RERRBARKEEY S SOM,
TN. TP Fl AP Y745 fb & S B B 3 (W IE AR OG5
NH,-N 25 fb it B B R, X R
PN 3 TR 43 B B 5 AR P AR R VAR G
SR, Fh TR Ml 35 0 R Ml T 3580 9 338 17 1 £k
WUk sz PO, SRR AR | AR KA RS
R ZRAH AR AR I A R I A S L

4 4w

Rk B A LA i ) TS R BRI R RE ), T AE
pH =ik 10.0 BV AE R, H pH 9.0 A9
TE G F B LR A HOR B BURME R, 2T 2R AR
WA KA, (HpH> 9.4 BERIEMEAR R 4K
ZBH, pH > 9.7 Bfih I8 A KWz H, kgl
T3 pH<9.4 B A] 3 £k 55 B B AR S A K EZ W)
i, 2 TR AE B0 DX 5 5 SRR A . TR
R A U i R R 5 R AT S HR T 0 NH, N
i, (HREEHE TN, TP Al NO,-N &k, HXf
REMNTGRIER TR, £ESRDHCRAREEM
R TR R, R LA it IR LA T
KRR R A 2 G R
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