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Effect of polyhalite on peanut growth and nutrient uptake
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and Environment, Shandong Agricultural University, Tai’an 271018, China)

Abstract: In order to explore the scientific application of polyhalite in brown soil, the effects of polyhalite on nutrient uptake and plant
growth of peanut were studied by pot experiment. The results showed that within 0~0.133 g K,O kg™ soil, the yield of peanut increased first
and then decreased with the increasing of the application rate of polyhalite. The peanut pod weight of 0.089 g KO - kg™ soil of polyhalite
treatment increased 14.74%~48.08%, the difference was significant between the treatment of 0, 0.022 g and 0.044 ¢ K,0 - kg™ soil. In addi-
tion, the total biomass of 0.089 g K,O « kg™ soil polyhalite treatment increased significantly by 13.33%~49.08% compared with other treat-
ments. Under the same K,O application rate, the pods weight of peanut treated with polyhalite was higher than that of potassium chloride,
potassium magnesium sulfate and potassium sulfate, which increased by 2.42%~12.32%, and the difference was significant with potassium

chloride. The total biomass of polyhalite treatment was significantly higher(18.49%~25.44% ) than that of three kinds of conventional potas-
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sium fertilizer. Polyhalite could promote the absorption of nitrogen, potassium, calcium and sulfur in peanut. Compared with potassium chlo-

ride, potassium magnesium sulfate and potassium sulfate, polyhalite treatment increased average nitrogen content by 1.92%~6.78%, the po-
tassium content of plant was 15.37% higher than that of potassium chloride and potassium magnesium sulfate treatments in an average. The
apparent use effciency of polyhalite treatment was significantly higher than potassium chloride and potassium magnesium sulfate treatment,
And the K agronomic efficiency and K partial factor productivity were significantly higher than potassium chloride treatment. The calcium
content of plant increased by 4.67%~9.86% on average compared with potassium chloride, potassium magnesium sulfate and potassium sul-
fate treatment. The sulfur content of plant was 19.13% higher than that of potassium chloride. The application of polyhalite can increase the
pod weight of peanut and total biomass of peanut and promote the absorption of nitrogen, potassium, calcium and sulfur in peanut. The in-
crease of sulfur absorption in peanut treated with polyhalite treatment may be the main reason for significantly increasing the pod weight of
peanut compared with potassium chloride treatment. The increase of calcium uptake and nitrogen uptake may be the main reason for the in-

crease of total biomass of peanut of polyhalite treatment compared with the treatment of potassium chloride, potassium magnesium sulfate

and potassium sulfate.

Keywords : brown soil; polyhalite; potassium fertilizer; peanut; biological properties; nutrients
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Table 1 The pod weight and straw biomass of peanut under different fertilizer amount treatments

S ETH KT e Pod AEEFR Peanut straw
Polyhalite application rates SR g A # CK I FEHERRT Bkt /g £ B CKIEm
Pod weight/g - pot™ Increase vs. CK/% Peanut straw biomass/g* pot™ Increase vs. CK/%

CK 15.14+1.30c — 26.69+2.10c —

Tl 17.85+0.45b 17.90 32.39+0.24¢ 21.36
T2 18.32+0.10bc 21.00 35.11+1.51b 31.55
T3 22.42+0.29a 48.08 39.79+0.72a 49.08
T4 19.54+0.55ab 29.06 33.52+1.98b 25.59

T - [ ) P B 3 s A PR ) 25 57 B 25 (P<0.05) 0 R Tl

Note: Different letters in a column indicate significant diffenence at P<0.05 level. The same below.

R2 AELBFRENBHEXERFEREERTRE

Table 2 The pod weight and straw biomass of peanut under different fertilizer type

JE W Pod

A4 Bl Peanut straw

e s

e =
Potash fertilizer type SR kLl 4

Pod weight/g - pot™

2% A1 A AL B

Polyhalite increase vs. other/%

AELERT b /g A A1 A A BRI

Peanut straw biomass/g-pot”  Polyhalite increase vs. other/%

Fepif1 22.42+0.28a —

Afes 19.96+0.68h 12.32
T AR 21.22+0.47a 5.66

T R 21.89+0.50a 242

39.79+0.72a —

31.72+0.48b 25.44
32.67+0.38b 21.79
33.58+0.49b 18.49

T AN R 2 VAL it P 3 15 T 52 12 0.089 g KaO

Note: The application rates of potash fertilizer are 0.089 g K0 -kg™ soil.
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Table 3 Potassium utilization efficiency of peanut with different types of potash fertilizer

2 5% o
e e A g BB IR PIEAC R FIEGE)
e . . . K agronomic efficiency/ K partial factor productivity/
Fertilizer type K absorption/mg- pot K apparent use effciency/% o o
kg kg kg-kg
CK 247.23+8.68d — — —
AR 416.00+4.63b 23.70+0.65b 10.22+0.39a 31.48+0.39a
e 366.27+2.63c¢ 16.72+0.37c 6.77+0.96h 28.04+0.96b
AR Bk 355.08+4.38¢ 15.1520.62¢ 8.54x0.67ab 29.81+0.67ab
iR 451.79+7.76a 28.73+1.09a 9.49+0.70a 30.75+0.70a
R4 AELEBIRIBALIBIE EERE BE 55 B BRIRIE (mg- 71)
Table 4 N,P,Ca,Mg and S uptake of peanut plants with different types of potash fertilizer (mg+pot™)
B L Tieh WM B Bt T W M ik
Potash fertilizer type N absorption P absorption Ca absorption Mg absorption S absorption
JRAT 141.39+1.44a 47.43+1.48a 161.38+2.19a 82.84+4.99a 91.81+1.85a
b 132.41+3.87¢ 45.61+0.97a 146.89+6.30b 84.76+7.32a 77.07+5.88b
TRk 133.69+3.97bec 44.87+2.68a 154.18+3.19b 86.33+2.16a 87.69+2.02a
i R 138.72+1.21b 44.47+1.00a 150.26+3.81b 80.22+3.62a 95.72+3.10a
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Table 5 The correlation coefficient between plant nutrient uptake and yield (n=20)

P FORTH | CRRTRE il ol molck PR
Pod weight  Peanut straw biomass ~ Ca absorption Mg absorption S absorption K absorption
JER 1
PR P 0.821%* 1
B 0.663%* 0.668+* 1
Beli e -0.340 -0.252 -0.310 1
B it 0.674%* 0.712%* 0.614% -0.436 1
B 0.733%* 0.525%* 0.695% -0.512% 0.717%+ 1

e R S B R i 2 (P<0.05) FIFE 3 (P<0.01) A6

Note:"*" and "**" indicate significant( P<0.05) and extremely significant(<0.01) correlation respectively.
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