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Effect of Replacing Chemical Fertilizer with Cow Manure Organic Fertilizer on
Tea Yield, Quality, and Soil Fertility in Tea Garden
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(1.Key Laboratory of Farmland Ecological Conservation and Pollution Prevention and
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Hefei 230036; 2.]inzhai County Agricultural Technology Extension Service Center s Lu’an, Anhui 237000)
Abstract: The application of organic fertilizer is one of the important measures to improve the quality of tea
and increase the yield of tea. The utilization of cow manure resources can help to reduce the pollution of the
agricultural ecological environment. In order to explore the impact of cow manure organic fertilizer on the
yield and quality of tea, through two consecutive years of field trials (2019—2020), the effects of different
ratios of cow manure organic fertilizer replacing chemical fertilizer on the internal and external quality and
yield of Lu’an Guapian Wuniuzao tea and the soil fertility of tea gardens were studied, and the suitable ratio
of cow manure organic fertilizer replacing chemical fertilizer for tea gardens was selected. The results showed
that the yield of Wuniuzao tea was the highest in all chemical fertilizer treatments, at 821.87 kg/hm?,
followed by the treatment of organic fertilizer with cow manure completely replacing chemical fertilizers, at
817.13 kg/hm?*. With the increase in the replacement ratio of cow manure organic fertilizer, the yield of
Wuniuzao tea showed an upward trend, and the incremental output of Wuniuzao tea was 20.40 % ~44.01% in
the fertilization treatment; In treatments of the organic fertilizer of cow manure replaced 70% nitrogen
fertilizer and the organic fertilizer of cow manure replaced all nitrogen fertilizers, the internal composition

and sensory quality of Wuniuzao tea all scored the best; The replacement of chemical fertilizers with cow
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manure organic fertilizer could increase the pH of tea garden soil. With the increase of the replacement ratio
of cow manure organic fertilizer, soil organic matter and total nitrogen content all showed an upward trend,
and alkaline nitrogen, available potassium, and available phosphorus content all showed an increase first and
then declining trend, and reached the highest under the treatment of cow manure organic fertilizer replacing
70% nitrogen fertilizer; Cow manure organic [ertilizer replacing chemical fertilizer increased the activity of
tea garden soil urease, invertase, acid phosphatase and protease, and the soil enzymes activities were the
highest under treatment that cow manure organic fertilizer replaced 70 % nitrogen fertilizer. Comprehensively
considering the effects of replacing chemical fertilizers with cow manure organic fertilizers on the yield, quality,
biological characteristics, and soil fertility of Wuniuzao tea, replacing 70% — 100% nitrogen fertilizers with cow

manure organic fertilizers is a better model for replacing chemical fertilizers with organic fertilizers in the tea

garden system.

Keywords: tea; yield; quality; Luan melon slices; cow manure; organic fertilizer; soil fertility
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e AR/ g FREE /A Fed/ (kg « hm ™ ?)
2019 4 2020 4F 2019 4 2020 4 2020 4F
CK 34,20£3.95a 33.43%1.21a 38.90£8.53a 57.78£3.47b 570.69+1.91e
CF 32.90+3.25a 34.13£1.07a 40.00£10.61a 63.78+3.87ab 821.87+9.15a
30%F 32.17+2.64a 34.9741.81a 37.33£6.72a 62.5611.54ab 687.10+4.97d
50%F 30.97+2.45a 35.37+£2.77a 32.90+4.62a 63.67+2.91ab 704.90+8.60c
70%F 30.10+4.95a 34.734+1.65a 34.0342.89a 64.7842.53a 728.68+6.02b
100%F 32.3743.97a 28.17+2.21b 39.4345.34a 65.3342.40a 817.1343.52a
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CK 18.26+0.86a 3.0440.62ab 4.92+1.14a 45.61£4.06a 6.14+1.09ab

CF 19.8440.53a 2.60+0.53b 3.20%+0.58a 51.32£2.06a 7.86+0.75a
30%F 18.1240.83a 2.6140.63b 3.47+0.58a 49.73+1.87a 7.27+1.44ab
50%F 19.224+2.59% 3.9740.27a 3.914+0.92a 49.78+£2.67a 4.83+0.34b
T0%F 19.05+2.32a 3.1440.59ab 4.37+0.73a 47.58+2.10a 6.16+0.80ab
100%F 20.36+2.04a 4.12+0.80a 4.28+1.14a 49.20+5.67a 5.10+1.33ab
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e i E7) K )
b ¥ REW/ % T i A B/ 96 a0 1y 2, Lt
CK 23.44+2.43¢ 2.2940.07b 4,2740.04a 39.61+1.25b 10.26 +1.05b
CF 39.43+2.79a 2.5040.15b 4.2340.14a 41.0440.92ab 15.80+0.17a
30%F 38.07+£3.01a 3.7540.24a 3.7540.16b 39.87+1.26b 10.22+1.45b
50%4F 36.26+3.89ab 4.1640.63a 3.764£0.12b 42.1940.80ab 8.81+1.20bc
T0%F 31.74+3.48b 4.3040.48a 3.8040.10b 41.1443.77ab 7.46+1.37c
100%F 21.41+1.39¢ 4.164+0.27a 3.844£0.16b 44.0740.87a 5.1740.56d
F4 20192020 FHEFVNEERUEMNSFERZHBRERRNZ N
m HNE (25 %) W (10%) FR(25%) R (3090) (10 %) B4y
2019/2020 4F 2019/2020 4F 2019/2020 4F 2019/2020 4F 2019/2020 4F 2019/2020 4F
CK 88/84 92/96 87/91 78/93 78/90 84.15/90.25
CF 88/85 87/94 87/90 79/92 77/89 83.85/89.65
30%F 88/86 89/94 87/90 77/92 77/90 83.45/90.00
50%F 88/85 90/94 87/84 79/87 77/90 84.15/86.75
70%F 89/85 91/96 87/91 82/92 77/91 85.40/90.30
100%F 89/85 91/92 90/88 85/91 77/89 87.05/88.65
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+ 5 pH YA, 5 4 26 HLIE AR AR B ] 384 fin ¢
bl + 38 pH 280 F A vl AL IR 5 51 R +
e A s S 2 AR A5 I e ML 2 A A A A
AT HLAE AT L 191 338 125 77 348 5 L bt AR AL B 5 CK Ab B
FHHE 4 A 19 W8 43 51 0.13% ~ 0.68% Hl 0.06% ~
0.20 %% » A LT3 i 43591 R 0.17 % ~0.46 % Fil 0.09% ~
0.34% . H 50%F 5 100 % F 4b 2 [8] 4 2 4 e 45 ML
BRI AR/ & 2 5O 2 (P <C0.05); CF b3 + 1

TR 2R i i o A 26T LA R AR Ak A Ak B 2 el i
RERAPT T AR E 4 284 PUIE B AR L B 75
WA S R TR TR, b 70X F
bR A B, H O S0% F AR BRAT 70 % F Ab B 2 6]
B 2 B 25 SN B R MO A e S A
Ak #4550 L — 3, B 50 % F 1 100 % F 4b 3 2 ]
A AT R ERARE ., LA 2019
2020 AFEEHE A B, A A DR B AL IR A B T4 5
FHERE Sy, HAE 70%F A1 100 % F Ab 3R 4 38 i B ik
JIE T AR e
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e bH B/ 2R/ ol fige &L/ B/ AR/
(gekg H) (g kg V) (mg kg ") (mg-+kg ") (mg * kg ")

CK 4.6640.21ab 27.394+1.42c 1.2240.23d 152.05420.59abc 213+6a 38.33+0.80a

CF 4.5040.29b 31.9942.92bc 1.3840.10cd  192.50434.26a 2204 10a 30.5340.91c
30%F 4.5240.02ab 36.2343.74ab 1.69+£0.21bc  101.12+20.16¢ 220+35a 38.66+2.17a
50%F 4.7940.35ab 37.8443.49a 1.8040.22ab  134.07433.47bc 230410a 32.5040.71bc
T0%F 5.00+0.34ab 38.44+1.24a 1.95+0.10ab  159.29+24.94ab 227+15a 38.0741.06a
100 % F 5.05+£0.12a 39.90%0.63a 2.05+0.01a 136.57+12.74bc 250+32a 34.2840.66b

24 SHENEERMEXNZEE L EHEFEENZIE
o2& 7 RN 8 W] AT, il AT Ak B - 98 ORI | TRE B I
i 1 Wl R Il A B 1T I R 0 T 2R T CK AR 3, 156 B it
JIEL B A% 7F — o B B 1 4 v - S 0 T
B2 2 I IR S VERE A 2R 2E A MUIE Y

R 2 BT, H 50%F il 7060 F Ab 3
22 [) - M8 R B 95 Tk 25 ORI s SR b I O 1 R
HREAVIE A GG, 285 FTHE TR
FaH 70 Vo FAL BN 4 38 REOBE S M A S TOX0 F Ab
AN 100 % F AbFE T 4 58 R 4 0 IR 1 1Y) 0% M A
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22 TR, 454 2019—2020 4F 4R 3G HLIE AL
AR RE X A% Bl 4 M8 i 5 PR S i Bl L 70 U F AR BR R K

B, BT R AR T00F AL BT 8 H
PR .

SRR I R I L T M L A AR O 9

LA S HUAR A AR A M8 o JFG - S A 0 11
6 2020 5 A HUIRE K LIB335 B £ 58 F 80 8 1

e oH AHHLET/ 2R/ WA/ AL/ A R/
(g kg V) (g kg ") (mg kg ») (mg kg ) (mg * kg™")
CK 4,61£0.07a 31.7742.13d 1.564+0.10b 142.35+3.23d 220+10d 34.3440.85d
CF 4.3640.05¢ 34,78+1.48¢ 1.65+0.12ab 182.5542.10a 305+ 5bc 43.73+1.97ab
30%F 4.40£0.02¢ 35.4240.36¢ 1.68+0.19ab 154.23+3.40c¢ 290+ 10c 40.3440.95¢
50 % F 4.4540.03bc 39.1441.16b 1.754+0.12ab 164.27+2.99b 322+10ab 42.5740.73bc
T0%F 4.56+0.09ab 40.43740.96ab 1.80+0.05a 167.27+3.01b 333=%6a 46.36+1.64a
100%F 4,58+0.09ab 42.42+1.36a 1.87+0.05a 157.67+2.86¢ 330+10a 41.68+1.30bc
F£7 209 EHEFHERERLCENFE L EHEEENZT
e g ity / TE W it/ TR T W TR g/ g/
(mgeg '*24h") (mgeg '*24h ") (mgeg '<24h ") (pgeg'*24h™H)
CK 0.0540.01d 10.19£0.64c 1.40+0.03c 1.65+0.06b
CF 0.07£0.01cd 10.62+0.89¢ 1.55+0.11abc 2.17+0.31ab
30%F 0.0740.01c 12.67£0.37c 1.55+0.15abc 2.2540.24ab
50%F 0.1240.01b 11.6640.95¢ 1.4740.05bc 2.52+0.53a
70%F 0.13£0.01b 16.20+1.35a 1.5740.02ab 2.91+0.64a
100 % F 0.1740.01a 15.3742.98ab 1.68+0.04a 2.3840.07ab
8 2020 FHEFVNEERLENZERE L EREEANZIT
e Ji T / e Bl / W8 W 1 g/ g/
(mgeg'+24h™ ") (mgeg '*24h™ ") (mgeg'+24h ) (pgeg'*24h ")
CK 0.06+0.01d 11.46£0.44c 1.4340.03d 2.02+0.08d
CF 0.08+0.01cd 12.9840.12b 1.60+0.04c 2.207£0.15¢cd
30%F 0.09£0.01c 11.70£0.47¢ 1.65+0.03bc 2.40£0.09bc
50%F 0.1540.01b 12.8740.22b 1.6640.02bc 2.49+0.10b
70%F 0.1740.02ab 15.6040.34a 1.73+0.07ab 2.77%0.92a
100 % F 0.18+0.01a 13.31£0.23b 1.75+0.01a 2.360.10bc
3 i L AT GE o 5 2 A G A 3% £ DL 26 el - M

SRR L AR 2 W i S E SR SR L
{EAR R B 2 L, 1 2 L I, B T 42 i & IR R S
(i B0 ARG L A 2R A LR R AR R IE AT LA
B L R 5 2 1L . 50 % ~ 100 % 28 264 HLIE &S 1R 16 e
L A R B i A R B, 20 %6 ~50%
A LB AR AL B 2% i B RO e e L 3 = A LR AR,
FU ] 45 B ARG 2R I 5 I 3 AT BB 5 40 38 A AKOR I HL 37
Sy R A O T G R L A 3 A LI R AR
FERE BB U8 22 35 40 W T % & Ol 25 AR K I B A A
WAL AT T 1 3R 4.

AT FE F W L B2 2 AR A4k A0t (CP) 525 (1
b B CCKO AR G 25 Pl 4% pH 23 5 B A% 0.14,0.11 H
I, A 2 HILIE 5 AR fk I8 BH 5 BB 4% 42 =5 3 pHLL i
W 2 1 A MUAE AR L ] T LA A5 BH 458 2% el + 18 1R

I 3 2R A R T o 5 1 8 i A 2 26 BILAIE i B
191 By 3 S B TR AL T P A 2 A LIE R
e AL M T 4R T 1 HEE ) i R .
b AW TE b A ST HUIE BRI AE A HE S AL HE B A
Bl T 5 i S b S VA O SR A )
I VA B R AR A2 A (8]t S 16 4 9 o 26 B A A6
AL RIS AR R R DL E TT AR B
Tl A= W X AR R R A o R Al o A o T 4 5 1
SEmE TV WG A S A HUIE T REA B Tt — P s
e A LB B, — 07 W, b A HLTRE £ 41 i S AT
it W s 75— T 1 S nT UKL A HL TR
WAZ A B AR E P . 53 A AR S LIS Y e
FHAL AT BE 02 HE 30 A4 W0 B AU S B B v b
PEXATREZ R TAMUER C/N — s T i
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FE R A AR 2R 05 2 R0 - 3 2 W AR W 1 2 i T Bl T A

3, DB R A AR AR A 2R LR AE T

FEARH ANETC A BILIE R AT L 39 R 6 15 2 3 T g 2

H TR P 32t I =X 3 B AN W VE ) A LI

T2 Ko AN [ (7K 5348 A it 45 22 07 T TRV R S

4 58
(DA A6 I b 31 5 4= 26 HUIE 58 4 B LA IE

b PRSI 7 e A A v, Lt I Ak 3 S R 4 R R
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