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Effect of different fertilization treatments on yield and
nutrients uptake of Chinese cabbage and cabbage

TANG Hong', ZHANG Yang-zhu®", LONG Huai-yu?, HUANG Yun-xiang', LIAO Chao-lin*, LI Hong-bin*

(1.College of Resources and Environment, HNAU, Changsha 410128, China; 2.Institute of Agricultural Resources and
Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: A field plot experiment was conducted to study effect of different fertilization treatments on yield, nutrients
uptake and nutrients use efficiency of Chinese cabbage and cabbage. The results showed that: yield of cabbage and
Chinese cabbage of the application of manure, oil cake and special fertilizer for vegetables combined with fertilizer is
higher than that of the pure chemical fertilizer treatment. The yield of application of special fertilizer for vegetables
combined with fertilizer of Chinese cabbage is the highest, yield of it enhanced 25.30% compared with the pure
chemical fertilizer treatment; application of oil cake and special fertilizer for vegetables combined with fertilizer are of
the highest N and P nutrient use efficiency, N and P nutrient use efficiency of them enhanced 21.65%, 10.77% compared
with the pure chemical fertilizer treatment, respectively. The yield of application of oil cake combined with fertilizer of
cabbage is higher, yield of it enhanced 9.90% compared with the pure chemical fertilizer treatment; application of oil
cake combined with fertilizer is of the highest N and P nutrient use efficiency, N and P nutrient use efficiency of it
enhanced 29.23% and 14.9% compared with the pure chemical fertilizer treatment, respectively.

Key words: Chinese cabbage; cabbage; yield; nutrients uptake; nutrients use efficiency
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RRAERIRREERYY  MAWRT RSN ER
F BRAAEEZBANEBR™ RHR)R
BReMUBIEAXBENEARE  XTHXE
FHREVENEEREN TEIED, BXFENR
ROMERSP £ B3HBPKRAR , 7
RIERELBENARMEBEN ~8, FoRK
RAARNEE  LBHARCEERR , 258
BRAR  E@MAFREN RPRLESHER
HRZ KT

1 #MR57X
11 # #

BT 2008 £, £F X 2000 FHEFEME
BERHELUXSTONRSNMRT . A HER
MANKE—F KARXMHNER-—F  HAlLER
BB RBMA , AP EE RN DR
T . BX. HEBRIRKEM & NERER
BALIRAR(ER 1).

F1 HIEEARBUMER

Table 1 Basic physical and chemical property of the tested soils

&N/ TR N/ % p/ B P/ &K/ pr. 38N CEC/ BRI
(gkg™) (mgkg ™) (gkg™) (mgkg)  (gkg) (mgkg)  (cmolkg ™) (gkg™)
HE 118 52.1 1.09 143 19.01 36.2 10.81 8.02 17.61
Sk 1.30 56.7 1.3 112 17.52 39.4 1262 8.11 19.57
12 Rt KOMEFI @2 B 225, 1125, 225 kg/hm® , HHL

0.43 m, B/PXTHE 126 ¥ , BRHEBEE S 6 M)
X, 8MNPXA 1 AME - FHEELAIE(T) ; i
FRIBREEALIE(IL) , B#E 1500 kg/hm? | S BEER
45 1 500 kg/hm* , BIREEASIEN P05 K,0R
Bib) 15:15:15) 750 kg/hm®, EN. P,0s. K,0
HEFRE 2 B 369.0, 292.5, 112.5 kg/hm? ; #i{LAE
() , 2 RIARRKR, IRBESMNELHERR ;
R (FriEZEREIT N BRAM 4 2) 5L B E & i A 4k
B(IV) , RiEEEARETTER ST RR
el BTN EE & 50% ,BREBVLALE A H B,
HEE , TENB, H70 U BRESMELE
B ZEOES{CEESEALE(V) , ERAELT
BN EBABENVMEE ; BETARLENV) , &
NIRETELTAIRRAE , FENP. KFD S8
BREMEENZE SMEIRR4REEHF
AR 3R, HER 4X) , EHNXAHES , DXE
MR 2am’ (LZEBRFIEE : BEIREE
N46.4%) MBS 4R (EN 17.1%) , BN S BiE4S
(BP,0512%) , $RIE N |LER(EK,0 60%) . 43,
EHIE, BRTARE., YiERASSIEMN, P05,
K,OFf D RELb 2517 1.19:0.85:2.35 ; 5.52:2.60:
151 ;18:6:5; 15:15:15 . HAm, IV, V., VI 4
MERLALER., B, BRI EHE—3, N, P,0s.

—RMREA . BIERER, BELL6:4 A |, BE
FHREKEER . X, HES2EBHAR, KEW
EERKSE AR MEIR  IXAEANER
B , B2 —H.
1.3 MEMBRFE

B¥25F9A28H, 11 A5H, 11 A 19
B 3 RREMKE 11 A 19 BYER , 2/hXKW7~ |
FEANSPIXih LI E  HiES 5T 2008
F9H28H, 11 A19AM2009F 1 A6 H3 K
KEMEKE , T 2000 F1 A6 BWER, oMK
MEFE | ERERBREHZRITE , 230UE
MH%KE N, 2P, £KFITHNEE.

TENEKRNEN, £P, 2K EE , TEW
BN, B P, B KEERTEBIREE. pH.
CEC WU E S BB R[4 1T ZHEREALEIR N (P,
K)E=% HEELEHEK=EHEKE N (P, KE; &
(B, #HREFMAR=(ZERLE EIH NP, K)
E-ZARX# LK NP, KE)/E NP, K)\E
x100% .

1.4 HBEESGIHHZE

HIEIIEL Excel 2003 BT , MADPS V7.05
SITRERTHEIWNZELR.
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2 HRSHH
2.1 FEIMEARLLIE N B 3FH =8 M

HE2AH, WEAXMS , LEBI. V. VIH
FEEHARAE(MNEREBRT T EFHRE

’a‘:ﬁﬁ'ﬁ% B INFESACELEMNER
FETEEKE . HEFEND, IV, V., VILHE
HWEE 2R THERLERS T 65.83%.52.76%,
56.29%F1 50.75% , WA{LAEALEIRE T 16.61%,
7.42%, 9.90%% 6.01% . i EAEHAE ST E

EFEXKE O BEFEMND, IV, VIAENRS , 75l
o g =] E- WE B4 = Mph S i \
RRHERANBIRE T 27.63%. 37.50%F 40130,  Poem AR, HEWNFE WS RBELEE
—~ =] [=f=—F=1 =
RACIEALEIRE T 14.12%, 22.94%F] 25.30% XY BEX  BFEFTHE
F2 TRMELENEFNHE>S
Table 2  Effect of various treatments on yield of Chinese cabbage and cabbage kg/hm?
AXE HEF2
03] BFE BFE
09-28 11-05 11-19 09-28 11-19 01-06
5603 50 163 24 075 79 841dC 3591 34 490 24 137 62 218cB
I 6 758 65903 29 240 101 901abAB 3913 56 295 42 968 103 176aA
6 583 58 549 24162 89 294cdBC 4136 44 319 40 026 88 481bA
v 6 233 66 778 36 768 109 781aA 4287 54 411 36 349 95 047abA
\% 6478 65 833 22761 95 072bcB 4511 47 819 44907 97 237abA
VI 6916 73099 31 866 111 881aA 4878 60 451 28 467 93 796abA
RPBEUSHEFT

2.2 AEMEARLIEIN, P. KFESWRUIHIS0E
221 ARAKNEGENZE

R IKHA , EFAREKNE. B, FHIV, V.
VI BN ERNERESTHMOGE BULEV
HER N E2&5 . LBV, V., VIWEHR N E2
FIRAEMIES T 41.33%, 44.40%F 34.69% , &
EIV,V.VINENESNRLETRS T 23.28%,
25.96%F0 17.48% . FEIBAELELR EFHELK
WAl ., BE, IV, V., VILAENERN 2HE
STAEIMI , BULEBEVHERNERS &
BV, V, VINER N EFFBRLENREST
18.39%, 21.10%H1 13.40% . &LE1V, V., VIKI® N

=il

F3 ZFNEEFEFMHEARREKFANENE
Table 3 N uptake of Chinese cabbage and cabbage in different growth
stage under different treatments kg/hm?

EELNE HEBRNE
09-28 11-05 11-19  09-28 11-19 01-06

I 9.49 37.61 88.09 7.06 41.01 126.54
I 15.77 70.12 85.48 7.69 82.17  127.94
I 13.02 40.96 95.50 6.67 56.66  147.57
v 17.69 40.84  152.74 7.38 91.39  150.94
\ 13.11 50.16 152.60 7.80 65.36  186.46
VI 14.14 52.36 134.85 9.40 96.47  133.30

BRAEIRST 14.65%. 19.20%H 9.82% . %k 3
REEETUEL  BX. HEFRKH N 24 X
o EREERNB, FH.
222 ARRAEKMNEYGEAPZ
MR4TH, AXNER P EULBVIRS ,
BBV, V., VIWER P 24 AR B (m)
&, DAIRE T 48.25%. 34.01%. 49.77% . FEH
REKRENYP, GHNRPELSSEBTHRP L
EN 0% E HEMERPEULNEIRS, B
REBIV, V., VINER P EFLALIELAES | o
FIIRE T 22.95%, 22.95%, 21.41% . HES£4E
BT P BB 0w EthEEAKEBTNF, BH.
R4 BNBERMHERREKNHHRPE

Table 4 P uptake of Chinese cabbage and cabbage in different growth

stage under various treatments kg/hm?
AR PE HERPE
b3z
09-28 11-05 11-19 09-28 11-19 01-06
I 0.73 3.04 7.08 0.51 3.79 10.65

I 1.16 591 11.77 0.64 8.86 24.17
m 111 3.05 11.01 0.55 6.92 14.58
v 0.94 4.72 16.83 0.51 7.55 19.05
\ 0.76 6.45 13.11 0.71 6.11 20.52
VI 0.96 5.87 15.89 0.84 10.16 15.77
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223 ARAKNEGREKE

MNTS5 TUEY , BB K EEEHE N &
EHRREE , HABRENHENFERERK . LBV
B KEFS , HXALEN B TERHEE
BHEELEBHRRE . LEIV, V., VIHER K ER
BN HIRET 20.76%, 14.27%, 27.31% . H
BERER K EttEHER N E2HIE . 4BV, V,
VINER K EERESTLAEIND , LBV ER
KE&S. LENV, V., VIHER K ERGET S
FIIRE T 22.17%, 31.12%, 6.70% . AEMHEE
SEKNF. FHERKESSEFTHR K ZEM 90%
BLE.

#x5 FLBAFMHEAREKMARKE

Table 5 K uptake of Chinese cabbage and cabbage in different growth
stage under various treatments kg/hm?

EELYS HERKE
09-28 11-05 11-19 09-28 11-19 01-06

4b3E

13.98 44.89 112.15 722 3231 82.81
I 23.17 93.07 113.36 10.87  55.54 96.38
15.68 54.37 130.25 739 37.01 123.09
v 19.56 68.81 153.51 8.08 5731
Vv 15.58 63.47 149.00 9.39  44.00 166.23
VI 21.07 64.31 169.61 11.83 65.25

139.24

101.64

2.2.4 AREZEAEA I IEH A B F 6 %00
Ko6XRH , FAEBEEENE. Bi. FHFAR
DRGSR, BRRZ , BRRE , BEXNE -
FOMFAR | BRIAALEV, V. VILEZH#h]
REELENLELEES. SABHENS. B
HOFARGNERES K ERRZ , BREE,
TR EHEXNZEWRIAERE 11.70% ~37.78% H
B LUAEVES  LEBEIRE . EHERENEN
BRT , EREEVEEERRSEANIAER ; HE
%6 TEMABLEHEMEEMNN, P. KMFHAE

Table 6 Nutrients of fertilizer use efficiency of Chinese cabbage and

cabbage under various treatments %
HE BFAE A HRAAER
gz
N P K N P K

I 11.70 14.67 43.32 9.81 6.26 62.75
m 16.13 14.47 24.18 6.36 8.80 15.68
v 33.38 24.77 44.07 33.81 23.70 37.95
\ 37.78 25.24 52.10 35.86 19.29 30.55
VI 28.70 24.06 30.19 29.40 24.16 44.98

BN FARRIE , 541 RERLEMA{LAT
LHEHER , EREVEERERSHNAAR  HEX
HHF AR H RS (24.18% ~ 52.10%) , H LA E
VRS , BN , #AE VAL RS EH H
EX R USRI A.

B, IV, V. VIABHENFS RKEERN
FHEITE  HESEEFHRNRKHN, P, KE
4815 239.85, 25.82, 192.61 kg/hm? , LAKLER [ H
TEHN, P, KIRREEARIZTENFTSHNE ,
2810 174.61, 14.95, 122.35 kg/hm? , FERR |
BEHEEMERHRKMHN, P,0s. K.0F7E
2 BIA 65.24, 24.90, 84.68 kg/hm’ . Ri&EM X+
BERHGT , HEXBRN, P, KWYEZFIAERS 5
7 30%, 25%F 35% , MIN, P,0s. K,OF 7 HIHE
FE25Ih 217.48, 99.60, 241.93 kg/hm? , AT5Z|
BN, P,Os. K,ORMELLH 1:046:1.11 . ¥ , 7
DB EEEMNERFRKAIN, P,0s. K0F5
B9 35 59.30, 21.36. 72.65 kg/hm? , LA F 3EXT AR
BN, P, KNHEFERAERS F7 30%. 20%H 35%
IT&E NN, P,0s. K,0FF 2 I £ 9 58 197.68,
106.81, 207.56 kg/hm®, B EIHIN, P,0s, K,0
REHN 1:054:1.05 . X—4£RAEAXE, HEE
FHRNRERLEERL

3 FR5itie

SXELE , BEEaYRLE QX FgEr-
32.2% , BEA4{LIEAE R | BEEVIAELEH R
FHEF= 18.2% .  NEXEMS , BXTARLEE
FRIEE , AREERLE  SEFREELR |, B
BHRAEHE 8™ 53.3% , SA{CELEL
R, EEEVAELEHE 98 7.8%  NHER
5, XORABEEFREE , ARERELE . 4
wIRERLEREERS K BEFrET—ERS ,

=
mERAHERERDEIEEXERETE X5

Ee4EZEPINHRER -3

A%, HEXNSR. B, #3MFINRKEE
SHREERRENT. BY , ERREFFIER
NEANBREEXERKRENTREM RS #t 2K
R . BEREAIELE  BRNE. BFoRAR
MFELE S IRERELED B S E 23.2%.
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16.1% , &, Bi. BFoRNARNF9ELE
LEBHBIEH 26.7%, 13.6%, 22.2% . EHEA AL
W8 HENSE., BiFoFARNFI9ELR S
BIEEAE S B E H 21.6%, 10.0% , W&, B 4
FOFAENFHERGLELES S H
17.2%, 10.2%. 17.9% . ¥ AXMES , LEIVHFF
FFAEES  NHEMS , LB VHFIFAR
55 . BNEVEEREERESAES, HENSES
RBEMFLFAE  BNESLEERERSTH
¥, HEXNERFIHNFAR  BEHNBEEEH -
SR .
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	3T1.2  试验设计
	3T1.3  测定项目及方法
	3T1.4  数据统计方法
	3T2.1  不同施肥处理对白菜和甘蓝产量的影响
	3T2.2  不同施肥处理对N、P、K养分吸收的影响
	由表4可知，白菜的总吸P量以处理Ⅵ最高，且处理Ⅳ、Ⅴ、Ⅵ的总吸P量都比纯化肥处理(Ⅲ)高，分别提高了48.25%、34.01%、49.77%．在白菜生长发育的中、后期的吸P量占全生育期吸P总量的90%以上．甘蓝的总吸P量以处理Ⅱ最高，且处理Ⅳ、Ⅴ、Ⅵ的总吸P量都比纯化肥处理高，分别提高了22.95%、22.95%、21.41%．甘蓝全生育期吸P总量的90%以上也在生长发育的中、后期.

