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trients and growth,yield and quality of Chinese cabbage were clarified to provide reference for rational fer-
tilization in Chinese cabbage production. [Method]) Taking Spring Chinese No. 9 as the research object,the
fertilization experiment of Chinese cabbage was carried out at Taibai Vegetable Experimental Demonstra-
tion Station of Northwest A&F University and Caoxinzhuang Experimental Farm in Yangling,Shaanxi. Six
fertilization treatments of conventional fertilization (N,P,O: and K, O application rates were 300,120 and
112. 5 kg/hm’® ,CK) , organic-inorganic compound fertilizer (N,P,; and K, O application rates were 360,
240 and 120 kg/hm’, OF),15% reduction of nitrogen fertilizer on the basis of conventional fertilization
(N1),30% reduction of nitrogen fertilizer on the basis of conventional fertilization (N2),2 250 kg/hm® of
carbon-based nutrient fertilizer on the basis of N1 treatment (CN1) and 2 250 kg/hm® of carbon-based nu-
trient fertilizer on the basis of N2 treatment (CN2). Each treatment had 3 replicates. The 0—20 c¢m rhizo-
sphere soil samples were collected from two experimental sites at rosette stage,heading stage and harves-
ting stage. The soil nutrient content was measured,and agronomic traits, yield and quality of Chinese cab-
bage were measured at harvesting stage. The effects of different fertilization measures on soil nutrients as
well as quality and yield of Chinese cabbage were then analyzed. [Result] The reduction of nitrogen fertiliz-
er significantly inhibited the growth of Chinese cabbage and reduced the yield,while the application of or-
ganic-inorganic compound fertilizer and carbon-based nutrient fertilizer significantly promoted the yield and
quality. The yields of Chinese cabbage treated with OF and CN1 in Taibai area were significantly increased
by 12.8% and 7. 6% srespectively,compared with CK. The two treatments with carbon-based nutrient fer-
tilizer significantly improved nutritional quality of Chinese cabbage. The contents of soluble protein,soluble
sugar and vitamin C in Chinese cabbage in treatment CN1 were significantly increased by 29. 6% ,106. 9%
and 15.5% in Taibai and 29. 1% ,60. 6% and 25. 3%in Yangling. In the same growth periods,the change
trends of soil physical and chemical properties of fertilization treatments in two sites were similar. In the
harvest period,soil EC of CN1 treatment in Taibai and Yangling decreased significantly by 19. 9% and
7.0% ,respectively. The content of ammonium nitrogen increased significantly by 25. 2% and 33. 1%, the
content of nitrate nitrogen increased significantly by 10. 8% and 17. 1% ,and the content of available phos-
phorus increased significantly by 23. 7% and 30. 7% ,respectively. [Conclusion) The application of organic-
inorganic compound fertilizer and carbon-based nutrient fertilizer achieved good performance in both soil
types. OF and CNI1 treatments increased nutrient content of soil and improved comprehensive fertility level
of soil,and thus promoted the growth and nutritional quality of Chinese cabbage.

Key words: Chinese cabbage;fertilization;carbon-based nutrition fertilizer;soil nutrients
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Table 1  Amounts of nitrogen fertilizer and carbon-based nutrient fertilizer in
Chinese cabbage field fertilization tests kg/hm®
Qb B Jiti A 4 i Total amount of fertilizer applied
Treatment N P,O; K,0O T FEHE Carbon-based nutrient fertilizer

CK 300 120 112.5 0

OF 360 240 120.0 0

N1 255 120 112.5 0

N2 210 120 112.5 0

CN1 255 120 112.5 2 250

CN2 210 120

112.5 2 250




o556 1 pE

0T, A8« R PR U ik A G R 7 R A G 1 3 R B

S R 4 38 5% 43 1 5 i) 135

L4 HaXERMNEHEMTTE

L4l Xax#HHRESNT  TERHIRI,
BETF /N X G AE A IR /N IXREALIE L 8 #k Rk A
SRR b 5 BT T A MR bR = LRI L i BR AR L i
BRAEAR O A I S K BB o A E L R AR
5 BRR 2R B BB TSN X i, 5380 3 BRORH
SR BR , 25 0 1/4 FIRBE LT AT 305 3 2 R A
S i TR A G b Rg s R S R R - R L

é‘%iﬂlﬁi,ﬁﬂﬁﬁﬁﬁ R % D se i G250
Pl s e 3R C & BEoR T 2, 6- 5010 € 9 i
SE IR E | A TR #h 5 hk R B SRR Lkt

i,
4.2 EEHBRELSMNE  H5RHTFEKAERNE
JAE ] EEER I RSO LR 5 AT BURR S L A R 4R
2RI 0~20 em H)E HIERES N E G
F B AR K Sh R W i, Hoh — 34 T — 80 C K
FAPRAE T R0 A R B A AT Mk A =
S5 7 — i W EE Al 5 ok FL 4% 20 H (0. 833 mm)
it AT pH. B F R (EC) KA R B A8 & =
5E o
TP IE AR P L pHLUEC SR AL OK £ 1
SrEIR 2.5+ TR S = DINE , 3] I Tk A
KRG R FEA UK 73 BT X (TOC-L, H 4% & )
M FHEE AR VS AT M 1 mol/L KCLIFR
2425 R HE 229 8l 43 BT AL CAA3, SEAL Compa-
ny. 8 D W e, +5EA B8 A & A 0.5 mol/L
NaHCO, 124 J5 5% H Eb 0 325 000 2 o 4 18 ol 208 15 o
1 mol/L NH, OAc ¥ W= #2 J5 R A K 0GB 3t

x2 AEEEBLENKEEKE

(M410,Sherwood Comoany , 3 E) " 5 .
1.5 AIGHELE

5 B 98 R ) Excel 2019 F1 SPSS 25. 0 41
BAFHEAT 0BT, R H R R (one-way ANOVA)
B (T kb i 240t A2 5 A (P <<0. 05),
FIH Origin 2023 3K F2 B, 45 5 DL 5 (8 + b i
WR7HRIN .

2 ZER 55

2.1 AEBELENKARZREER . “EREF
A JBT ) %2 M

2.1.1 XKAFERELHERFZF F£2 8BmR.2 4N
B K A= s e OF Ab B 5 K, CN1 4b vk
2. EREIRE A5 CK M, N1 4B K 31
25 RMIR A B R A BRAR B AR A ) 22 S R
3 5 N2 A B 1S R R L SO AR RN 0 il
BT 28.8%,13. 6% Ml 29. 5% ; OF #1 CN1,
CN2 Ab BRI 3 19 25 A2 K MR B A A2 Ak, 3 22
PR 2 ON2 AL B R (138 7 53 A B 8.1 OF
A CNT AR H R 1135 1 77 i 43 00 b 3 3 12, 8%,
7.6% ., TEAEIRE S .5 CK M EL . N1 43K 4 3
PR = R IR L A1 I 5 RN 7 R R R 8.4 %0,
11.2% .11, 7% M1 5. 2% 3 N2 Ab BE K (4 32 10 Bk i Bk
WE BB AR AD G A I TE R A ) 3 T R
11.3%,17.2%.29.1%,12. 8% ,13. 9% 1 12. 5% ;
OF Fl CNT Ab 3K 135 19 45 A A VAR T ™ i g A 742
1l fH 22 SR i 255 CN2 Ak B K 38 19 bk 5 L Ah it
B RN A A ) G PR 5. 990, 7. 2% RN 5.5 %,

MR T 7 B B

Table 2 Effects of different fertilization treatments on agronomic traits and yield of Chinese cabbage

] ﬁt%}L’i g R/ em BRI/ cm ﬁ'ﬂ?%@!"cm IH"‘}EKﬁ@_/cm A /em 9[‘ﬂ1_'fﬁ/cm ER /e hm?)
hxper¥mental Treatment Pl.am P@am 4L0ng1tud1nal . Transverse Length of Width of ! Yield
site height width diameter of head diameter of head outer leal outer leal
CK 62.940.6 ab 35.1+1.8 a 27.0+0.3 a 16.240.6 a 40.8%+0.9 ab 24.4+1.0 a 68.8+2.1¢
OF 64.3+1.0 a 36.0+1.0a 26.4+0.3 a 15.340.5 ab 41.1+1.0 a 23.24+0.5a 77.6+1.8 a
KA N1 57.9+4.6 ab 34.0+2.5a 27.0+0.4 a 15.840.2 a 39.6+0.3 ab 23.3t1.8a 66.5+2.7 ¢
Taibai N2 52.645.9 b 25.043.7b  25.740.3a  14.0£0.3b  35.6=4.0b 20,4+3.1a  48.5+1.6d
CN1 66.84+2.4 a 34,5+0.5 a 27.0+t1.4 a 14.940.7 ab 37.0E£1.1 ab 21.4+1.3 a 74,0+1.8 ab
CN2 60.044.8 ab 29.1£5.8 ab 26.8+t1.3 a 14.841.0 ab 39.7£1.9 ab 24.0%+0.3 a 70.0+1.9 be
CK 54,74+1.6 a 41.8+1.7 a 31.440.5 ab 15.84+1.0 a 36.6+1.4 ab 22.3+0.4 a 76.5+0.8 a
OF 53.140.3 ab 42.8+2.2 a 31.24+0.5 ab 15.0+1.0 a 35.740.2 ab 21.3+0.9 ab 77.1+1.5a
3 N1 50.140.2 cd 37.1+1.7 be 30.4%0.5 b 15.240.8 a 35.740.4 ab 19.740.5 cd 72.5+1.6 b
Yangling N2 48.540.8 d 3.641.8¢c  30.6+0.4b  11.240.8b  31.9+0.8 ¢ 19.240.6 cd  66.9+2.9 ¢
CN1 52.5+1.2 abe 42.0£1.2 a 32.6f1.4a 15.3+0.9 a 37.3+1.3a 21.3+0.4 ab 76.8+t1.1a
CN2 51.541.0 be 39.940.5 ab 31.240.2 ab 15.040.6 a 34,4+1.3 b 20.74£0.6 be 72.3+1.2b

T« RSB E A [N 7R R R A —

T8 AN TR A B (] 22 5 48 35 (P <C0. 05)

Note: Different lowercase letters indicate significant differences between different treatments at same test points (P<C0. 05).
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Effects of different fertilization treatments on nutritional quality of Chinese cabbage
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Fig. 2 Effects of different fertilization treatments on soil pH value
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