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1.1 A

15 g b= R Y AN Byl R
BT A ARl R 2 B I AR 6 T 37 5 A oK = AL 4
(MoO; NPs) Il [ gk w4 L AR A BRA AL 9k
URRE A2 3 Bl 60~80 nm, 4L BE K 99.9%6 5 SH AR E1 | 4
Mgl = AU EE LA A HE R B k2 R0 2R S 5
= M orHrat.

P ] 48 56 57 T 48 v A ol R 2 A% R A A AR S el
(30°28'N,114°21"E ) , % X 3 Ay 40 3 $4H7 2 WUk 1
TS AR 2R R 15.8~17.5 °C L 4E B W i 24
1269 mm. + RNy e b, 5 B ] A e ALl
FRALHE B4R < pH 6.06, A HL 21.36 g/kg , il fift
42.64 mg/kg, ¥ % B 19.20 mg/kg, &% #F 53.26
mg/kg, A %4H 0.15 mg/kg.

Z A I BT ] A A A - B b A
TN DX A B AR, Sl B MR a0 R . pH 6,19, 6
MLIGE 15.2 g/kg, B it A 48.92 mg/kg, H S W 5.42
mg/kg, AL 59.47 mg/kg, A% 0.09 mg/kg.

1.2 HEREIET
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(NPK-+AMo) , 2 157t JEt + = 44k 50 (NPK+BMo)
FJ BT + 44 K = A48 (NPK+NMo) . fp4i 4k
MAANTEE . KEILE N PO, KO H #5435 H
180 90 i1 90 kg/hm*, Mo f &4 0.75 kg/hm”*, AL &
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2500, BN 3K . BRI, EHRAMET =R
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SR GOK /M = A AL S LB KRG R
MR R R, T R AR R

BA/NX KN T mX 2 m, BEFE 20 em, 47HE 20
em. CREAERNE oK S5 ot AE 148 b B S
NARM T M AR, A3, 10 d)5
FEURTRIT , B8 B 3 — B0/ N SR AT .

1.3 &KW

F 50 R FH P B SR 0 8 R} BB ) 2R < 0 9

B g NS AP T . 1 kg TIEHPN,

P,05 . K,O HIH#4351°4 0.2.0.2.0.15 g, Mo #4703
mg. T4 2 kg, IR AL PR S A 127 ab #E—
AN A TE L IEIEAR R o oA A R
BEH €0 58 RHH S B, I F 800 mL £ B T /0K /Ml
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e,

AR R PR g R IR TR
I SR R, I 10 mL R - R 3 4 7R (R B
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B IR A M, 25 0.45 pm fFLIERE P DE
1.5 INAEREFERFENNE

D AR PR SCR S I AR
B JoT o BB AR AR R K, —80 °C
TRAFE D AHOC S SR bR bR . 5 — oK AR A
M- EORK 2% iR TR B K bk, 18
T, AR AR , 105 CAR T 30 min J57E 55 C 4L
ZE T, W E A OCHE AR . AR/ SR T 2020 4F 11
A 9 Hi#ERN,20204F 12 A 19 H RRENSE,

2)HEI/INASE . BRI BRSO, BT
- EBAN M 2R AR R 2 A i AR IR B Y T
AV R, 525 % — 80 CARAE , I 5E AH A5 45
T3 BUSERE /N LS N AR P R o i O, I s
R T F BOR 360, [P R B35 R 320 B
HeoK (2% REIR AN 25 B T K Ui e , PR TR EAE
105 “CA4 7 30 min J5 7E 55 “C N4t Z 48 i &, I 5E AR
KA hn . HE/NEZET 2020411 H 6 H#E A, 2021
4E1H 23 HRFRISE



32

LS N AN S o ¢

S

1.6 NEXEFRRARYT RESFENE
HC AR /1N P 3 38 R P i) /D A 388 3500000 5 4%
I AR . AR C BRI 2,4 - R 0
PN IR R AR A R C SRR 2,6 - A B
i S I S T R B B L £ 3k
E 5 ATV MR T i S e i G250 e
LTI 5 R R R A i F K W IR L (kI R 5
JR o o iR AL E ICP-AES #EA 7™ .
1.7 HiEsE

I P BT GE RS Excel 2010 %544 2 47 4b
B, SPSS 25.0 AT AT G o3 HT L IF T2 4k B /)N
FI S48 bR i AT 1 2 MR 30 («=0.05) , 2R H Origin
2018 B AFHEATVEIE

2 FHRE5HMH

INEEFFE

WNZE 1R, 45t AR A A b CIK Ah BE 3 ) 2 4
T 1 R) /0N P S A o o | O A R A T A L
NPK &b F, 4l B b HHL 4 AT 8 38 42 vy 3200 (i 7=t L (H
5 b BT X4 T FE 8] /) P 52250 0 Tk (9 B2 T80 R
AT 5, Hod L NPKA+AMo &b B i 42 T 50 58 B
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2.1

®1 FRESHEENHE/NEREKRERRTENZ M

Table 1 Effects of different molybdenum fertilizers on yield and root weight of field Chinese cabbage g

b3 Mo b R BT M BT BT R B PRI Sl T Bt
Treatments Shoot fresh matter Shoot dry matter ~ Root dry matter ~ Fresh matter of flowering cabbage ~ Dry matter of flowering cabbage

CK 38.9542.91b 3.35£0.07b 3.194£0.13b 6.40£0.49d 0.63£0.04b

NPK 174.16+£9.10a 10.75+0.28a 6.86+0.78a 18.07+0.49¢ 2.2240.07a
NPK-+KMo 185.41+10.81a 12.13£1.57a 8.00£0.94a 22.6540.34ab 2.382£0.05a
NPK+AMo 181.25£8.61a 12.58+2.06a 8.67+t1.45a 23.9140.78a 2.40£0.06a
NPK+NMo 195.62+28.83a 12.82+0.77a 10.32£0.66a 23.4240.58ab 2.30=0.12a
NPK-+BMo 180.50+10.93a 12.06+1.34a 9.15£0.90a 21.294-0.59b 2.2840.15a

R PRSI AR ZE T B2 (P <<0.05). FAl. Note:In the table, different letters in the same column represent significant differ-

ence(P < 0.05).The same as below.

x2 ARESHEEMEZFRNAKEKRRERIRTENZIT
Table 2 Effects of different molybdenum fertilizers on yield and root weight of potted Chinese cabbage g
L3l b b A T b BT BT T B
Treatments Shoot fresh matter Shoot dry matter Root dry matter
CK 0.91£0.15¢ 0.0940.01¢ 0.14+0.07b
NPK 12.424-0.20b 0.85+0.04b 1.4240.31a
NPK-+KMo 15.89+1.51ab 1.0240.09ab 1.9440.12a
NPK-+AMo 16.194-0.93a 1.06+0.06ab 1.424-0.08a
NPK-+NMo 16.2640.26a 1.234-0.10a 2.17+0.13a
NPK-+BMo 14.854-0.80ab 1.0440.057ab 1.68+0.21a

22 MEEMBAREBRHSE

WA T PR #5 it B AR BEEAT AT 32 S5 /N S0 1
AR e 2R CORR SRV B &, R Iy R
e, WE 1A FrR , NPK+AMo fil NPK-+NMo
b FEAR b NPK AR B 25 AR T/ S0 iR PR R
B AR 243 )k 18.9% FN 14.9% ; &l 1 B.C

JIe 7R A CK AR B, 2% it AT Ak PR A4 7T 2 25 42 i/ 1

S0 B R R B RN AEAE 2R C i, A NPK &b
H, NPK-+NMo 4b 3 5 282 55 1 PR & e A
ZOoRE, AT 25.8% A150.2% , 1 Hifh 34
Jiti 4 Ab P A A 3K W R 25 5 5 AN IRT 1D iR, 45t
AbFRAF L CK A NPK 2032 5 238 8 T /NSRS O
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HH b NPK A0 3 AT 5 225 4 w3 348 S Mo ) 1 i, 43 4
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Fig 1 Effects of different forms of molybdenum fertilizer on the nitrate content (A) and
quality(B,C,D) of flowering cabbage in the field
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Fig.2 Effects of different forms of molybdenum fertilizer on shoot nitrate content (A) and
quality (B,C,D) of potted Chinese cabbage
x3 ARESHEEMEENSRXZOT RTERENZIT
Table 3 Effect of different molybdenum fertilizer on metal elements content
in flowering cabbage in the field mg/kg
AbFR Treatments #i Cu B Mg £ Mo B Zn
CK 1.20+0.12b 154.424+15.63¢ 0.4840.16b 3.884+0.513a
NPK 1.24+0.13b 170.844-27.58bc 0.4840.04b 5.4440.79a
NPK+KMo 1.59£0.09a 259.54+19.57ab 0.7240.042a 4.9140.76a
NPK+AMo 1.6140.08a 261.18+20.20ab 0.69+0.14a 5.04+0.45a
NPK+NMo 1.6340.16a 266.08+25.57a 0.86+0.11a 5.69+1.12a
NPK-+BMo 1.504-0.049a 261.74+7.69ab 0.654-0.042a 4.994-0.48a
x4 ARESHEEMER/NAFEM EHYT RTERENZI
Table 4 Effect of different molybdenum fertilizer on metal elements content in
shoot of potted Chinese cabbage mg/kg
AbFE Treatments i Cu £ Mg £ Mo B 7n
CK 0.7140.01a 129.2545.20b 0.294-0.03b 1.41+0.10b
NPK 1.2340.12a 293.44+34.49ab 0.3640.03b 2.5140.27ab
NPK-+KMo 2.6840.78a 358.17+£21.96ab 0.844-0.05ab 3.1540.13ab
NPK+AMo 2.3040.56a 397.84+25.37ab 0.8740.17ab 3.82+1.46a
NPK-+NMo 3.27+1.11a 511.09+31.62a 1.03£0.07a 3.54+0.47ab
NPK+BMo 2.2440.61a 366.27+£32.50ab 0.5340.03bc 3.1340.45ab
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Effects of different forms of molybdenum fertilizer on yield and
quality of Chinese cabbage

LIU Zhichen, L.I Qibiao, HUANG Kan, WU Songwei, HU Chengxiao, TAN Qiling, SUN Xuecheng

Hubei Province Engineering Laboratory for New-Type Fertilizer/
Microelement Research Center ,Huazhong Agricultural University, Wuhan 430070, China

Abstract In order to explore the comprehensive effects of different forms of molybdenum (Mo ) fertil-
izer on the yield, quality and mineral nutrient content of Chinese cabbage, the varieties of "Shanghaiging"
and "Ajjiaohuang" of Chinese cabbage were selected as the experimental materials, the random block experi-
mental design was used to carry out both in field experiment and pot experiment respectively. A total of 6
treatments were set up : no fertilization (CK) , habitual fertilization (NPK) , habitual fertilization+ potassi-
um molybdate (NPK+ KMo ) , habitual fertilization+ ammonium molybdate (NPK-+ AMo) , habitual
fertilization+ molybdenum oxide (NPK+ BMO) and habitual fertilization+ nano molybdenum oxide
(NPK-+ NMo). The different effects in yield, quality and mineral nutrient content of Chinese cabbage
were compared and analyzed. Compared with NPK treatment, each Mo application treatment could signifi-
cantly improve the fresh matter of field flowering cabbage and potted Chinese cabbage shoot. Among them,
NPK+ AMo treatment had the best effect, which increased 32.3% (field cabbage) , NPK+ NMo and
NPK-+ AMo treatment could increase 30.8% and 30.2% (potted cabbage ) compared with NPK treatment,
respectively; the contents of soluble protein, vitamin C and reducing sugar of Chinese cabbage were in-
creased, while the content of nitrate was reduced under Mo application. Compared with NPK treatment,
NPK+ AMo and NPK+ NMo treatments significantly reduced the nitrate content of Chinese cabbage by
18.9% and 14.9% , increased the reducing sugar content by 23.8% and 30.2% , respectively, NPK+ NMo
treatment could significantly increase the contents of soluble protein and ascorbic acid by 25.8% and
50.2% , respectively; besides, NPK+ AMo and NPK-+ NMo treatments significantly reduced the nitrate
content in the shoot of potted Chinese cabbage by 27.8% and 29.4% , respectively. In addition, NPK-
NMo treatment significantly increased the contents of soluble protein, ascorbic acid and reducing sugar by
86.5% , 64.0% and 22.2% , respectively; meanwhile, each Mo application treatment could significantly in-
crease the contents of Mo and Mg in Chinese cabbage. NPK+ NMo treatment had the greatest effect, in-
creasing 79.2% and 55.7% respectively; the content of Mg and Mo in the shoot of potted Chinese cabbage
in NPK+ NMo treatment increased 74.31% and 96.88% compared with NPK treatment, respectively,
while the content of Zn in NPK+ AMo treatment was different from that in NPK treatment, increased by
52.2%. On the basis of habitual fertilization, increasing the application of different forms of Mo fertilizer
could improve the yield, nutritional quality and mineral nutrient content of Chinese cabbage, improve the
edible value, reduce the nitrate content and improve the edible safety. In general, the effect of increasing
the application of NMo was the best, followed by AMo.

Keywords molybdenum fertilizer ; Chinese cabbage ; yield; nutritional quality ; mineral nutrient ;

MoO; NPs ; nanograde fertilizer
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