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Effect of combined application of low-level potassium fertilizer with
nano-Mg(OH), on Chinese cabbage quality

YUAN Ting, WANG Zheng-yin", GU Shou-kuan, WANG Fei, YANG Dong, CHEN Yi
( College of Resources and Environment, Southwest University, Chongging 400716, China )

Abstract: [ Objectives ] To evaluate the effect of low-level potassium fertilizer and nano-Mg(OH), combination
application on growth and K use efficiency of Chinese cabbage. [ Methods ] A pot experiment was conducted
using purple soil and Chinese cabbage as test materials in Southwest University. At the base of applying N 200
mg/kg and P,0O; 100 mg/kg soil, five treatments were set as: low K (K,O 75 mg/kg soil), proper K (K,O 105
mg/kg soil), low K plus 1.13 and 1.88 mg/kg of nano-Mg(OH),, and no K control. After 68 days growth, the
Chinese cabbages were harvested and the yield, chlorophyll content, antioxidant resistance, nutrients uptake were
analyzed, the nutrient use efficiency was calculated. [ Results ] The combined application of low K and nano-
Mg(OH), significantly increased the yield of Chinese cabbage, with the highest yield-increasing of 21.5% in
treatment of addition of Mg(OH), 0.3% (1.13 mg/kg). With the two addition dosages of Mg(OH),, the contents of
chlorophyll a, chlorophyll b, chlorophyll and chlorophyll a/b were increased by 5.3%—-10.3%, 4.0%—6.1%,
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4.8%—8.9% and 4.3%—8.7%; the contents of carotenoid, total phenol and lavonoid were increased by 7.6%,
6.2% and 6.8%—20.0%, the nitrogen uptake, phosphorus, potassium and magnesium uptakes were significantly
increased by 9.1%—-10.2%, 13.2%-32.3%, 8.4%—14.4%, 26.6%—39.7%; the partial factor productivity of K,
agronomy efficiency of K, K physiology efficiency and utilization efficiency were increased by 20.6%—23.7%,
74.5%—77.6%, 27.4%-36.5% and 14.6%-25.0%. The highest potassium fertilizer use efficiency was observed
in the treatment of low K plus 0.3% of Mg(OH),. The contents of nitrate were reduced by 11.5%—-12.9%, the
content of soluble sugar was little affected by the addition of nano-Mg(OH),. [ Conclusions ] The yield,
chlorophyll content, antioxidant resistance, nutrients uptake, K use efficiency of Chinese cabbage were

significantly increased with low-level potassium fertilizer and nano-Mg(OH), combination application. The added

nano-Mg(OH), treatment with the 0.3% dosage of NPK was perfect treatment for combined effect.

Key words: nano-Mg(OH),; cabbage; growth; antioxidant resistance; potassium fertilizer use efficiency
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#z1 EFA W HFRMELE (mg/kg, soil)
Table 1 Scheme and dosage of fertilizers
in the pot experiment

AbFE Treatment ALFRACHS Treatment code K,0 Mg(OH),
ANJifi#H No K CK 0 0
K4 Low K LK 75 0
&4 Proper K MK 150 0
LK +0.3% Mg(OH), LK + Mg, 75 1.13
LK +0.5% Mg(OH), LK+ Mg, 75 1.88

S AL B B 0 0 A2 W] P R L TR R A R AR
o BB EEREN R TS T 65°C KRR HT, ME
T, BB, JEEM . 2%, 2k afMets

Vi

1.3 MEmMBMAE
1.3.1 ASEERAEMIERRME 4K a, b, 255
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Table 2 Yield of Chinese cabbage in different
fertilizer treatments

sl i s A (%)
Treatment Yield Relative yield
CK 67.6+43d 72.3
LK 93.5+45¢ 100.0
MK 105.8+4.6b 113.2
LK + Mg, 113.6+55a 121.5
LK + Mg, 112.8+5.0a 120.6

F (Note) : FHEIEYEIH =K EE V%L Data in the table
were averages of triplicate; [RIZEUH 5 AR -1 R A 2L E 7E 0.05
K22 573 B3 Values followed by different letters in a column are
significantly different among different treatments at the 0.05 level.
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Table 3 Chlorophyll content of Chinese cabbage in different fertilizer treatments

Ak 3 M4k a (mg/g, FW) 4k b (mg/g, FW) M4k B (mg/g, FW) M4k ab
Treatment Chlorophyll a Chlorophyll b Total chlorophyll content Chlorophyll a/b
CK 0.985+0.036 b 0.355+0.026 ¢ 1.43+£0.07b 2.77
LK 0.997 £ 0.039 b 0.378 £ 0.020 b 1.46+0.11b 2.64
MK 1.05+0.040 a 0.382+£0.011b 1.51+0.08 b 2.75
LK + Mg, 1.05+0.043 a 0.393 +£0.028 a 1.53+0.010a 2.67
LK + Mg, 1.10+0.050 a 0.401£0.022 a 1.59+0.09 a 2.74

i (Note) : FHEFEII N =R EE FI%L Data in the table were averages of triplicate; [RIFEUE G AR F-HE R AL HLEI7E 0.05 /K22

5t 1.3 Values followed by different letters in a column are significantly different among different treatments at the 0.05 level.
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Table 4 Antioxidant content of Chinese cabbage in different fertilizer treatments

AbPE

ARSI B Non-enzymatic antioxidant

2RIt LY B Enzymatic antioxidant

- o -
Treatment Ve 75'%3 '\f Towl iﬁ 1 F% md SOD POD CAT
(mg/kg, FW) arotenct ot pheno’s aoner (Ulg, FW)  [Ul(grmin), FW)]  [U/(g min), FW)]
(mg/kg, FW) (mg/kg, FW) (mg/g, DW)
CK 931+1.06a 1.62+£0.05¢ 7.60+£0.13 ¢ 0.568 £ 0.032 ¢ 184 +£21.3b 340+2.08b 522+3.00c
LK 939+1.15a 1.71+£0.04 b 8.25+0.18b 0.584 +0.039 ¢ 207 +8.79b 356+9.50b 53.9+3.15¢
MK 935+1.52a 1.80+£0.02a 8.64+0.26a 0.851 £0.064 a 263+ 894 a 397+557a 76.7+9.12a
LK + Mg, 858 +7.50b 1.73+0.06 b 8.76+0.14a 0.624 +0.048 ¢ 246+ 14.1 a 396+ 12.6a 63.3+11.3b
LK + Mg, 932+3.51a 1.84+£0.02a 821+0.15b 0.701 £0.059 b 248 +3.64 a 394+ 157 a 64.5+6.35b

1 (Note) : FHPEHRIT R —IKELE V%L Data in the table were averages of triplicate; [F5EUE G AR ZRE R A BERITE 0.05 KF-22

5t 13 Values followed by different letters in a column are significantly different among different treatments at the 0.05 level.
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Table 5 Nutrient contents and uptake of Chinese cabbage in different fertilizer treatments
N P Mg
b3
Treatment ik (gke) M (mg/pot) it (gke) W (mg/pot) Frit (gkg) M (mg/pot)
Content Uptake Content Uptake Content Uptake
CK 498+0.778 a 929+ 144 ¢ 2.70+£0.134d 50.6+2.47d 4.99+0.106 a 93.1+2.05d
LK 44.6 £0.658 b 1200+ 0.7 b 3.73+£0.007 ¢ 100+£0.21¢ 3.70+0.163 d 99.5+4.24 cd
MK 42.5+0.495¢ 1179+ 139b 4.75+0.063 a 130+ 1.77 a 3.78+0.212d 105+ 0.56 ¢
LK + Mg, 42.7+£0.565 ¢ 1309+ 172 a 436+0.035b 132+098a 4.11£0.106 ¢ 126 +£3.25b
LK + Mg, 44.0+£0.919 be 1322 +28.6a 3.87+0.063 ¢ 113+£2.05b 4.62+0.134b 139+4.10a

H (Note) : FFPEHRI N =K ELE V%L Data in the table were averages of triplicate; [R5 AR Z 8RR AL BERITE 0.05 K22

543 Values followed by different letters are in a column significantly different among different treatments at the 0.05 level.

*6 TERBLEBEFRSE. WEEMF AR

Table 6 K contents, uptake and use efficiency of Chinese cabbage in different fertilizer treatments

e e s LSy TtEr™ 1 PREFRIH B RIEES
Treatment K content K uptake Partial fertilizer productivity ~ Agronomy efficiency = Physiological efficiency = Recovery
reatmen
(g/kg) (mg/pot) (g/g) (g/2) (g/8) (%)

CK 11.3+0.098 ¢ 212+1.77 ¢
LK 18.6+0.035b 500+0.85d 1246.7 a 3453 1003 b 38.4d
MK 32.5+0.028 a 901+0.70 a 7053 ¢ 2547 ¢ 554c¢ 459b
LK + Mg, 18.7+0.007 b 572+141b 1541.7b 6133 a 127.8 a 48.0a
LK + Mg, 18.0+0.177b 542+530c¢ 1504.1b 602.7 a 1369 a 440c

¥ (Note) : FHEIEII N =K H L FIIEL Data in the table were averages of triplicate; [ EUE 5 AN R FhE R RALBEMITE 0.05 K -2

543 Values followed by different letters in a column are significantly different among different treatments at the 0.05 level.

ZAMFE, U LK + Mg, AFMEMRER (&5 R7 TEHEBLEBRRR

23.7%. 77.6% Fll 25.0%). MKt 554 F Bt g9k

in different fertilizer treatments

Table 7 Nutritional quality of Chinese cabbage

AR R B4R i S R AR B, HrP LK+

Mg, ZbBSEINYE IR G5 36.5%). ahm FTHRER R Gl

. e " , Soluble sugar Amino acid Nitrate

25 REFECHEMNKREEILEI AXmRNFEN Treatment (g/kg) (mg/kg) (mg/kg)
5 LK AL#AHLE, LK + Mg, AbH AR T CK 18.14£0072ab 3327+140a  4007+339a
SRRl M P SR & & (3R 7), LK + Mg, AbFAE LK 18.6+0494a 2392+446b 2715+155b
SRR TE R S W A SN A TR S (NE R MK 174£0213b  2359+120b  2319+289¢

s R A EL o B sz

M i, HACRS MK ARFRAH LK+Mg,  172+0208b 2140+326c 2403+ 137¢
3 e LK+Mg  186+0.143a 2408=849b 2365+ 17.7¢

¥ (Note) : FRHEIEI N = KE R F-II%L Data in the table

3.1 RIFEFEANRSSUEINEME K2R were averages of triplicate; [R5 AW -4 R b BEE]) 7E 0.05
—%;[]ru] K225+ B3 Values followed by different letters in a column are
Qi@){ﬁf[i’ AR :zf:g*ﬂfﬁﬂx j%ﬂ: Ty % A significantly different among different treatments at the 0.05 level.
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