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Effects of Drip Irrigation and Spray Irrigation Fertilization on
Spatial Differentiation of Soil Nutrients and
Root Growth of Tea Seedlings
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Abstract: This research investigated the effects of drip and spray irrigation on the physical, chemical and
biological properties of the soil and root growth of tea seedlings, and could provide a theoretical basis for
scientific irrigation and fertilization. Three types of fertilizer application were set up, soil application (SA),
spray application (FA) and drip application (DA). After 15, 30, 45 and 60 days, the soil was divided into
three spatial zones according to the difference in horizontal and vertical distance from the center of the topsoil
of the culture bowl, and pH, conductivity, nutrients and biological properties were observed. In the pot
experiment of tea seedlings, six treatments were set up, including two nitrogen levels and three fertilization
methods of soil application, spraying and dropping. The root growth and morphology of tea seedlings were
observed. The results of the soil culture showed that there was no significant difference between FA and SA
treatments in different spatial soil regions, while there were significant differences between DA and FA.
After 60 days, in the soil region 5 cm horizontally and 0—10 c¢m vertically from the center point, compared
with FA, the conductivity, pH, content of alkali-hydrolyzed N, available K and available P of DA increased
by 35.6%, 30.7%, 40.6%, 34.3% and 74.8% , respectively, and bacterial, fungal and actinomycetes in the
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region of DA increased by 174.6%, 167.0% and 289.0%, respectively. The activities of urease and acid
phosphatase in the soil region of DA showed opposite trend, decreased by 42.5% and 31.4% , respectively,
compared with FA. The results of pot experiment showed that the overall root growth of tea trees followed
the order of FA>>SA>DA, and the root fresh weight, total root length, root volume, root tip number,
branch number and cross number of tea seedlings in the FA treatment were significantly higher than those of
DA, while there was no significant difference in the root promoting effect among different N levels. In
summary, fertilization methods had significant effects on the spatial distribution of soil nutrients, soil biological
properties and root growth of tea seedlings. Compared with SA and FA, the conductivity, nutrient content
and microbial population in the micro domain at the center of the DA drip head increased significantly, and
there was a significant micro domain aggregation effect, while the urease and acid phosphatase activities
decreased. DA significantly inhibited the root growth of tea seedlings, while FA significantly promoted the
root growth and morphological establishment of tea seedlings.
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12.1%,18.1% M1 36.7% ., DA 5 SA M. i K54
T, DA # SA (ZS AR fF B AR S AR P AR
HRAQ R 3 3 K T 28 SUHL A3 Sl B IR 57,394, 55.9%,
78.5%0,32.2%,48.8%,67.2% 1 25.1% , AR E K -4
T DA B SA 2R AR AR B AR 2 A AR 1K

L 2 B AR R R A SCBUR 32 SRR 4 ) R AR
53.6%.54.4%,55.4%,62.0%,6.2%,60.0%,55.2%
F146.7% ., UL FA 4bBEXF 25 ¥ AR &R A4 KA 1R 1
FH DA Kb FEXT AR 2 AR KA 1 35 i i AE A .

3 W

AEEEARN T EFSHZMm
IS5 R B, 3 B R (R it AT 5 R - g S
L pH MAIENE T2 mdEw U 8., DA 5 FA #l SA A
o765 H/10 V IX BN 32 pH Al RIESR 7 & 38
B AR SR A S B SR (R 3 i, 1 BB g ke, A
MR R, SR AR pH Z A7 AH S M A
FER W R SR T S S pH I TH s A O WA B
FEIGE L PR Z it AE - b AR B R L L
SR TR S AT BN RS IR R % T A e
AW LI, PR S ik 3 it A T 2t A X 4 49 4
BSAGEICH B, DA A B+l SR T m 5 IR E
AN 7 IC ARG . A ARBIE G v - 3 BH B
i A NUB i N KORGHEAL P S e 45 21
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7~ BEEE SR RGN . SA 5 FA Zb B 3 1 )2 8] 4
ST B, BB mias, aikk
PAHFEE S 0—10 em +JE>10—20 cm + )2 HTE 5
H/10 V IXIR N + 3 57 00 & i DA A B 55 T
SA Fil FA Zb P AF4E IR T R i R EM S . X
HL R pH AR fb i 3 A — B, BV il 75 35 5% (14 ) ()
A it S 0 KR ) Y 2 s 3, H ¥ DL DA H,
10 V) LEMIRERE AXE PR FREAES pH
AR Ko SR A AR Sk R R B X R X 5 Wi

GFUURR R AR R B AWE TR L, LR
HiA 1.31 g/em’ IR BB K MRS L B ] R oK
FI8 29.77 % . o S BUK LA 55 3 18, IR 3 B 7 20 1)
RAEBG . DA Kb B 53 75 7 Sk B3 1) 2R 4R 3 Al £
SRNE T3 B TE S AT 51 8 3R 23 48 AR ) GlOsCR 4 L B 5
FoR AR AL 77 30T B B S R DL R SR Y T
55 1] RE - o S R AE 5 X By oK AT iz B% R 2y
A AN S0 5 A Rt AL T X5 AN TR i A 1 5 &R
Lo JEF% 53 0 A MU i 15 T e R G5

x2 TRALETEMENRRES

SRS g T/ HH/ Rk T/ R Bt
fsf el /d (X10°cfusg b (X10'cfueg (X10'cfusg b (X10° cfusg ')
SA1 73.00b 1.00a 6.67a 80.67b
SA2 114.00a Oa 3.33b 117.33a
SA3 71.67b 0.67a 6.33a 78.67b
FA1 71.00b 1.00a 6.00a 78.00b
15 FA2 112.67a Oa 3.00b 115.67a
FA3 73.67b 1.00a 6.33a 81.00b
DA1 72.33b 0.67a 6.00a 79.00b
DA2 113.00a Oa 3.33b 116.33a
DA3 72.33b 1.00a 6.67a 80.00b
SA1 111.67b 0.67a 2.67abc 115.01b
SA2 39.00f 0.33a 4.67a 44.00e
SA3 112.00b 1.00a 3.00abc 116.00b
FA1 69.67¢ Oa 3.33abc 73.00d
30 FA2 125.67a 0.33a 4.33ab 130.33a
FA3 67.67e Oa 3.00abc 70.67d
DAI1 83.33cd 1.00a 2.67abc 87.00¢
DA2 74.67de 1.00a 2.00bc 77.67cd
DA3 85.00¢ Oa 1.67¢ 86.67¢
SA1 139.33a 0b 5.67abc 145.00a
SA2 75.00b 0.33b 1.33¢ 76.66b
SA3 142.67a 0.33b 5.33abc 148.33a
FA1 52.00bc 0.33b 5.00bc 57.33bc
45 FA2 29.00c 0.33b 4.67ab 34.00¢
FA3 52.33bc 0b 4.67bc 57.00bc
DA1 54.67bc 1.33b 5.33abc 61.33bc
DA2 56.00bc 0.33b 9.67a 66.00bc
DA3 36.33c¢ 0.33b 6.00ab 42.66¢
SA1 167.67b 1.00a 11.33a 180.00b
SA2 44.33e Oa 4.33b 48.66e
SA3 171.33b 1.00a 11.00a 183.33b
FAl 95.67¢ Oa 3.00b 98.67¢
60 FA2 68.33d 0.33a 10.00a 78.66d
FA3 95.33¢ Oa 3.33b 98.66¢
DA1 262.67a 1.67a 11.67a 276.01a
DA2 31.67¢ Oa 9.00a 40.67e
DA3 182.00b Oa 3.00b 185.00b

¥ :SAL.FA1.DA1 R4 40 BB AP0 5K F 5 em/3E 1 0

FA3.DA3 N4 kb BHE fho0s 5 KSF 10 em/FEH 0—10 em )2,

10 ecm +JZ;SA2 . FA2 . DA2 R & A0 FLEE F 0 7K F 5 em /3B H 1020 cm )2 5 SA3,
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K IREE R ERE M B FE 2 60 K5 ,.DAG H,
10 V) HJZ B RARBEMR AR, 5 SR MRS E
R WAL, AU HGE R S A
PLIR 4 N GERL N AL P& 2545 bn S B0 i 3% m
W &I M, AR BE R E/R, DA & FA fl
SA A A KB 5 H/10 V KR R 4,
L A S S At A O 1) B R o AR Ak ST O P Y B
Blhn o AR e R R R R R M A R AR X S b
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O, X LB A BRI 2 2 RO R T ML 3 A
Sl DR Tt R R R IR I S ME Y R AIK. DA 5 FA AT
Jiti A 5 OR339 77 0 T4 L B X - M A 2 i
FEFZ W 5 1E W) A K A A CHE T i — IR AR .
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TR 22 5, AN At NE =6 25 iR R AR K OB S
NN, 5 SA il DA AL, FA X4 iR ff
R AR R R AR AR B 43 S BURN A8 LB 3R
B A E PR s DA Ab B X A% 1 AR ff J AR B AR A
AR 2 BN 58 SORCHR 2 B HE B S %) A L A A
JE B RRYERAY A5 FE 1 pH —RAE 4.0~5.0 fu[H
WU AW SE T DA H, 10 V) L2 BIZE AR &
BT pH Rk 7,46 A FF 5B 2 K R s B
GEU I R R B O R R AR AR R A
T 25 B, 7™ B 5 B0 A7 B0 80405 B A AR &R
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