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Effects of Potassium Humate Salts on Seed Germination and Seedling Growth

of Wheat under Saline-alkali Stress
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Abstract: Under the simulated saline-alkali stress environment, two kinds of potassium humate salts
(potassium humate and brown potassium fulvate) were used in wheat hydroponic experiments to investigate
their mitigation effects on saline-alkali stress from wheat seed germination to seedling stage. The results
showed that with the increase of saline-alkali concentration, the germination potential and germination
rate of wheat decreased, the inhibition of plant height and root length increased, the relative water content
continued to decrease, and the content of malondialdehyde (MDA) in stems and leaves continued to
increase. Under the same saline-alkali conditions, the germination potential and germination rate of wheat
treated with two kinds of potassium humate salts were higher than those without potassium humates. Under
mild saline-alkali conditions, the two kinds of potassium humate salts treatment significantly promoted

plant height and fresh weight of wheat. Under mild and moderate saline-alkali conditions, the MDA content
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of wheat stems and leaves treated with brown potassium fulvate was the lowest, indicating that it had a

better effect on alleviating the saline-alkali damage of cell membrane. Under severe saline-alkali conditions,

the MDA content of wheat stems and leaves treated with potassium humate was the lowest, indicating that

it was more effective in alleviating the saline-alkali damage of cell membrane. On the whole, the two kinds

of potassium humate salts could alleviate the effect of saline-alkali stress on wheat seed germination and

seedling growth to a certain extent, and the comprehensive effect of brown potassium fulvate was better.

Key words: potassium humate; brown potassium fulvate; wheat; saline-alkali stress; seed germination;

seedling growth
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Tab.1 Experimental design schedule

AbER TKIE TR B AL PR BE
CK EETFK

Tl 50 mmol/L 5% R Bl A

T2 100 mmol/L H B Eh A

T3 150 mmol/L i & b A i

T4 50 mmol/L %2 BEER BRI W + FE AR B
TS 50 mmol/L 2 BEERBRIA R + 3 2 SR R R R
T6 100 mmol/L HBEER AR A I + JESAE
T7 100 mmol/L H B ERBIIA R + A7 8 SR A R
T8 150 mmol/L T i ER sV + JEAE R AT
T9 150 mmol/L H BESRBRIFUE + A% 0 FE AL R P

1.5 BRI

B 233 Excel 2010 38 B1 5, iz SPSS 20.0
4TG0 8, KA Duncan’ s B Mz g2
SREMI (P <0.05) MZELE, BIFRER
F Excel 2010 47424
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Tl AR R A AW IR . FEAR RIS, W
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PUNERR ARG Horp, BRI R A
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Tab.2 Effects of different treatments on germination indexes of wheat %
b K KR LERUE G
CK 95.33a 100.00a —
T1 89.33ab 98.33ab 1.67bc
T2 81.67abed 92.00ab 8.67abc
T3 69.67d 81.00c 19.33a
T4 93.67a 99.33a 1.00c
TS 84.33abc 97.00ab 3.67bc
T6 82.00abcd 92.67ab 7.67bc
T7 85.00abc 89.33abc 11.00abc
T8 78.67bcd 89.33abc 11.00abc
T9 72.00cd 88.00bc 13.00ab

E: APIARNGFRFORZEREE (P <0.05) , T,

& 3 NEIEX N EHR SR

Tab.3 Effects of different treatments on

plant height of wheat cm
Rb3 12K 18K %24 K
CK 12.16a 1591a 19.04b
T1 7.48¢ 12.70¢ 15.95¢
T2 2.79% 6.28¢ 8.74¢
T3 1.79f 5.00f 6.55f
T4 8.79b 15.05b 21.31a
TS 9.20b 14.51b 22.28a
T6 3.93d 8.52d 11.22d
T7 3.79d 8.53d 11.31d
T8 2.19ef 5.29f 7.27ef
T9 2.45ef 5.23f 8.15ef

2.3 T EILIESTERIAME T /N R A2
%4 AP, A8 3 AN ], CK ~ T3 4t
PR /N R AL Shkm—8, 2R CK >
Tl > T2 > T3, PACK MMRKE T HIF, BFMR
T T1. T2. T3 bR, UaHAREA ER oK EE 34 I,

INERRFR AR Z B TIEH 2 EER . R
WA, W0 2 MR AERREER A A B — e R
RS T BRI A R FESS 18 KA 24 K,
BRREERER SRR, 2 Al R R Ak T e A kol
BERCREE; NEWKEKRIA: T5 > T4 > T2,
fH T5 1 T4 Ab Bz ] 22 5 R 35 B 38 % /K- 15 B
BREEENIAIE T, MR AAR B A RR T Y R
RAHCIE ER AT N R ATy, BN
RARAEK,
2.4 FEIAIESTERIANE T/ N EREE NS
HHER 5 nI AL, BEE R B B3E I, N AR
SV | R AREEEY R N,
L% A 3L ] g B 2R I 2 S AR B B 25K
Vo TEANFRIERBRIEME T, USIN 2 PR AR R B SR AL 2L
/N RE AR G, 2R AR EE Y ORI
ISR BN EE AL, TEERBEERBR SRR, T4 N
TS5 AP T1 BN PR S E, 2R fef
MY ff B 40 501 B4 0 T 46.58%. 41.53%. 60.47%,
60.24%. 41.52%. 95.34%, H 2R3k %) 8 EK
S, VR 2 Bl FEER AN ER AR ] LA R S AR
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Tab.4 Effects of different treatments on

root length of wheat cm
AbE 12K 18K %24 K
CK 15.01a 26.05a 29.49a
T1 0.45bc 0.73¢ 2.55¢
T2 0.13bc 0.19¢ 0.24d
T3 0.07¢ 0.11c 0.11d
T4 0.76b 1.43b 3.47b
TS 0.78bc 1.64b 4.04b
T6 0.27bc 0.30c 0.33d
T7 0.34bc 0.39%¢ 0.45d
T8 0.14bc 0.15¢ 0.16d
T9 0.17bc 0.19¢ 0.22d

*® 5 NEILIEX /N EEREE ERFNT

Tab.5 Effects of different treatments on

fresh weight of wheat plants g
Ak B FEAREABEE R AR
CK 0.351a 0.179a 0.172a
Tl 0.161c 0.118b 0.043d
T2 0.106de 0.086c¢de 0.019fg
T3 0.075f 0.065f 0.009g
T4 0.236b 0.167a 0.069¢
T5 0.258b 0.174a 0.084b
T6 0.116d 0.091cd 0.025¢ef
T7 0.125d 0.094¢ 0.031e
T8 0.080f 0.070ef 0.010g
T9 0.090ef 0.075def 0.015fg
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Fig.1 Effects of different treatments on relative water content of wheat plants
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Fig.2 Effects of different treatments on MDA content of wheat stems and leaves
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