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Abstract: [ Objective | To address the constraints of labor shortages and rising production costs on the
development of the high—quality tea industry, this study focuses on Camellia sinensis cv. Gancha 3 to explore
key canopy management techniques for mechanical harvesting. The goal is to provide a theoretical basis for
mechanized harvesting and improving the quality of summer and autumn tea in Jiangxi Province. [ Method |
Field observations, physicochemical analysis, and sensory evaluation were conducted to systematically evaluate
the effects of pruning depths and fertilization regimes on the growth characteristics, mechanized harvesting
efficiency, physicochemical of fresh leaves , and sensory attributes of finished tea.[ Result | (1) Under the regime
of deep pruning after spring tea and light pruning after autumn tea, the bud density of autumn tea increased
significantly by 17.39% compared with the control, and the hundred-bud weight of one bud with two leaves
increased by 20.00%. This treatment also achieved the highest harvesting efficiency among all pruning
treatments , with (75.04+1.99)% in summer tea and (72.53+6.98)% in autumn. Additionally, it reduced the
polyphenol—to—amino acid ratio in summer tea leaves by 46.09%, while increasing water extract and soluble
sugar contents by 2.60% and 11.76% , respectively. (2) The application of rapeseed cake organic fertilizer
(2 250 kg/hm?) combined with specialized tea fertilizer (750 kg/hm?) as base fertilizer, along with foliar amino
acid application before harvesting, increased bud density by 22.13% and 26.99% in summer and autumn teas,
respectively, and enhanced hundred-bud weight by 40.50% and 54.10%. Harvesting efficiency improved by
9.99% and 15.26%, respectively. Meanwhile, the water extract and total free amino acid content in summer tea
leaves significantly increased, and the finished green tea achieved a sensory score of 88.98, characterized by a
lasting chestnut aroma and a mellow taste.[ Conclusion | The combination of heavy pruning after spring tea and
light pruning after autumn tea, together with a fertilization regime integrating organic—inorganic base fertilizer
and foliar amino acid feeding, can simultaneously improve the yield, mechanical harvesting efficiency, and
quality of summer and autumn teas.

Keywords: Gancha 3; pruning depth; fertilization regime; growth characteristics ; mechanized harvesting

efficiency ; tea quality

(A5 3 SC ] A I 255 P ) Al e RO 7= 4 o T 5 167, e A B R 2 A 7= [ I 9 . Bt
Fel B 22 B O 0 2 SR M B K AR T, 44 D2 i B 38 A0 A B 258 7 ML e R TH R A% 0o 3R 3l
2023 ARG S B A U2 S RO R I R (B L BIIA 3 7: 3, 7 lb 22 P ik b B4R TH" . KT, 44
DL A = AT T 7 0 B ARG« JFE— SR 1 o BE MO T UM A L P AN 5 L ISR AR LA
IR SRAR o 3U) EL RS 2 I S R B (A JE O 5 M IR, 97 Bl 0 B R R A 5 I AR
% SINRNIWSE I EO P e Rl ATIE Ss %30S TS I SN N s ol AV ] 1 1 /N 1 AX a0 53
T 2 WL SR A9 ) 25 RS RS e ) 2 Ay 0 20 A0 PR A% B A AL [T AIE 5 2 JR I LR 25 el A e 5 7
1 AR ASARUE , G AR TR PR BT R AE IS R 2 S B B BT RS R S H
b, waiaia A MR IR IR FR A BEAEHOR T Be, wF5T kW], et 43  h 2k 102 874k 139 55
ZR Al A R RS RO R L ZF DR L, A S e 2R XA LB R AR A DL R BB U 1B BT %
FHURB I B IR, SR A 15 ST ST R BT A5 XS 2SR T 2 8 i ik 7= f SOPILR B 4l i 32
Wi, 32 T 5 457 H e BT BB ST, Al R R TR BOCR ML B o [0 SRS LR i A = f
FEXMR, BT T X B AW R 25 1 28 F RS I i A2 |,  BR FH CEATIE BT AL, 7
B Pl FTHEAT B I 4~5 BT, A e R RO R AR T B RSEIN I ST A R R e 8



- 352 - RN AN I 3 4 48

FISEIR , 25 SR W] AR T A B, T 1 5 MUMCR A 1) 25 Pl FE B A BT A TIE 8T, N TRIHESR TR
RZERIRIET 7T H M ISR BT, v] 5 2 3G 25 B A B ANk 25 %% B, B AR 20 LL , DA I ek 38 A5 -
o FEFR ST , MEARXTALRASFE ™ i 5 i B R R T AL R A e B AN R
T B AR A R SR MR TR T O S i o BFEIER ] AR B SRR LR AR W h s OCHEE FR TR
AR A HLIE 5 TP BC iS4 47 40 006 FH N BB 8 600 kg/hm? s 4152 JE 45" B X 82 21 15 41
KA B, B ASR IR Z5 A A P, JF IS R A R A S S0, A B TR A AE K3 RS &
TR IR LR LR

(ARBFFE DI S )T P R TR ] o B ) 44 A 25 72 X, (LA 3 B A LA AL SR Fif B AR = 25 o o 8 B i
BRI ARG I B . BEIR 3 T AERVIPEE T 1997 4F 38 1 7 5 (10 00 RSB R, 280 0 B
FEPHESE 2 A HA U R SR (BLR W FE) GE RIS (LA , AR 2RI B R & 25
FFE R AR LA R A A LA AR AR A 75 7, S T R AH DG AR 1 BEAEAA Ak o [ 400 e
1) K (] 8 ) ASBIF G L LA A 3 5 R B AR, R SRR S AR it (B BT IR BN =) X s 3 5 A K
FEPE HLRBCR B AT 5 T 52, 5 76 Ry FEMURR AR M AR AR R S ), L R HE S8 24 A 45 ™l
PIBLAR AL R e S
1 MBE5RE
1.1 K6 S AR

I FEVTE 4 Bt Bk 2 BE A AT 4% H 45HE (25.87°N, 114.42°E) T & | J& W 3 28 XU i <
fig , ZZ AR50 18.3 °CL FEFR 2 1 600 mm , V34K 260 m, 4E X JCFE 1) 280 d. X5 + 1 ly i 2T 45, A AL
J5 i 38 o/kg, pH 4.33, 2% 2.03 g/kg, G A 172.09 me/kg, AL 160.75 mg/kg, A 151.62 mg/kg,
IR G R
1.2 ffare

BEIRASA A R4S 345 (RIS 1048 ) , RAISUGAR PRI X . F 2022 4F 10 A N AJRKASSS 3 ik
SEHRRGHG A TE BT . LRI M B R AR T 2023 48 5 H 2 2024 4F 10 H i#47. 12058 it H
16 5 AL R WL 7% A HUBR I 1 23 7] 42 72 (59 OHT-7507 25 B A B BTHL, R ZEHL R AM110-VC AR A HL .
A8 5 S5 HLRAE ML 35 R [ e S8 B, DAsZ N O3 22
1.3 R E5HE
1.3.1 FAAEHFHIkiAS

XU R BOBEAE 35 4, RGO AR M 2 IR G R ARG # (Rt e AR it J2 R B8 ) (i
FARE (M e fy (2RI f AR I ) I S B GRS 58—t BB — it 5 T S T 5 =
22 fB)) K AR R (B 2R 6 B & 2% A 2R IE AR ) . IR bR IE 6 K, B R AE T
TR R AR KT .
1.3.2 53R AT ZA £ KR HUR AR 6930

SKHABEHL X AR I BT, 5 T 5 PRSI R LIRPLRIAE . U5 & 4 FfE sy b B &, 254k
PRVEAAS BOLFR 1, AR 3N E G /DX, 2 1245885/ X (10 mx 1.5 m, fIAL 15 m*) . FASR S —
F TR HZEM 7 = AB BT AL P T FH AT RS R 5 617 -

®1 AEEERELE
Tab.1 Different pruning depth treatments

& BT 3 BaIE (5 AW BAE (10 AJK)
Pruning treatments After the spring tea (early May) After the autumn tea (at the end of October)
P-CK AMEBY RS 7] FEFY 5 em
P-T1 SRR S em, BV 5 229 70 em LT ] R 5T 5 em
P-T2 By R)ZE 15 em, BYJ5 B HBIATZY 60 cm R SEE T ] R85 5 cm
P-T3 B R B HLZY 50 em WL T[] M5BT 5 em

P-CK, AESY s P-T1, B8 59 s -T2, BAE 59 s P-T3, FAE 57
P-CK,no pruning; P-T1,light pruning; P-T2, deep pruning; P-T3, heavy pruning.
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Tab.2 Different fertilization regimes treatments

JHEAE b 2 e B
Fertilization treatments Base fertilizer Top dressing
F-CK AL N
F-CF 2 250 kg/hm* S YA HLIE A E
F-T1 2 250 kg/hm® ZEAFPEA HLAL+750 kg/hm> 258 & FHAE 0.9 ke/hm? 2 JEFR M- 16 AL /UK, BB 800 f5 M it
F-T2 2 250 kg/hm* ZATFHHA HLAE+750 kg/hm® 254 & AR 750 kg/hm* Z534 AR /TR
F-T3 2250 kg/hm’ SR YA HLAL+375 keg/hm® 258 % FH AL 375 kg/hm* 5L FAB/R

F-CK, ANt s F-CF, Jiti A UL ; F-T1, JEAC+ L TR T IE 5 F-T2 , LN+ 250 & R ; F-T3, L0 Ol ) + 25 & e
(i E)
F-CK, no fertilizer; F-CF, organic fertilizer only; F-T1, base fertilizer + amino acid foliar fertilizer; F-T2, base fertilizer + tea—

specific fertilizer; F-T3 ,reduced-rate base fertilizer + reduced-rate tea—specific fertilizer.
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Tab.3 Investigation of biological traits of Gancha 3 tea plants

AR PEESES APk ke
Biological characteristics Results Biological characteristics Results

K 2B 1 (2% B ™) Branch density 37.33£10.19 B i /em Tree height 111.11+8.66

£ 1 089 em® & 2% & Budding density 67.33+4.92 B iE/cm Tree crown 109.00+9.68

T 2 /g Hundred-bud weight 35.81%3.60 2 I fem Leaf layer thickness 66.33+5.12

23— M5 a4 /em Bud to first leaf length — 1.17+0.31 H4%3J¢ /(%) The angle between petioles 40.00+5.21

— I 5] /em First to second leaf length  1.87+0.12 M9 £f/(°) Leaf tip angle 38.78+5.57

=I5 EHG /em Second to third leafl length — 2.67+0.70 | MBI AHIE1/(°) Petiole angle of mature leal  57.89+3.63
/IHEE 4 /mm Diameter of tea small pile 2.10£0.23
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Tab.4 Effects of pruning depths on the growth characteristics of Gancha 3 tea plants

BT B i/em R i /em 5t )22 fem £j 1089 cm’® HEFHE/g /IHEE A% /mm
Pruning Tree Tree Leaf layer K F Hundred-bud Diameter of
treatments height crown thickness Budding density weight tea small pile

K25 Summer tea

P-CK 80.67+2.49° 105.67+3.30" 36.00+2.16" 67.33+4.92° 24.18+2.34" 2.11+£0.23°
P-T1 76.67+1.70" 141.00+5.10" 41.00+1.63" 70.00+4.55* 31.71+1.52° 2.06+0.35"
P-T2 78.33+2.05" 130.00+5.10° 40.33+1.25° 75.00+5.66" 35.81+3.60" 2.17+0.17"
P-T3 72.33+3.77" 156.33+3.30" 35.33+1.25" 62.00+8.60" 25.86+0.81" 2.13+0.16"

k&5 Autumn tea

pP-CK 115.25+5.80° 110.5+23.84" 48.00+6.28" 84.48+6.87" 25.00+0.71" 1.92+0.01"
P-T1 97.75+15.00" 140.75+15.00" 53.25+2.50" 85.40+15.00" 27.50+15.00" 2.61+15.00"
P-T2 81.75+3.19° 112.75+5.67" 43.00+3.32" 99.17+6.35" 30.00+1.41° 2.93+0.04"
P-T3 83.00+6.96° 148.50+11.8° 39.00+8.15" 95.50+4.50" 26.25+2.17" 2.81+0.01°

FHPASVEAEE AR NG FRERIRAE 0.05 K B2 R B3 . P-CKAMEST; P-T1, BB 5T P-T2, M Y P-T3, F B Y
Data in the same column followed by different letters indicate significant differences at the 0.05 level. P-CK, no pruning;

P-T1,light pruning; P-T2,deep pruning; P-T3, heavy pruning.
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Tab.5 Effects of pruning depths on the mechanized harvesting efficacy of Gancha 3 tea plants

(LT 73— —IFntg —IF Ty 2= N PR/
VPrunin e One bud an(gi One bud anrgl One bud anj g Fik/g /g remium— r:de
8 Bud ) ’ ) Single leaf  Broken leaf Tea stems pre grace

treatments one leaf two leaves three leaves harvest rate

HZX Summer tea

P-CK  3.66+1.10" 11.54+1.81" 16.91+2.50" 7.57+1.14" 3.57+0.30" 5.70+1.05° 1.05+0.95" 64.21+0.71
P-T1 4.19+0.98" 10.57+2.26° 21.29+1.63"  3.81+0.62" 3.21+0.14" 5.19+0.77° 1.74+0.73"  72.09+1.12*
P-T2 2.71+1.34"  12.50+0.98" 22.31+1.64"  2.90+1.01" 2.15+1.06" 2.42+0.58" 5.02+0.74"  75.04+1.99"
P-T3 2.33+0.10"  9.88+1.92" 21.76+1.07"  3.01+1.47" 3.87+0.84" 4.90+0.26" 4.23+0.91°  67.94+1.59"
FkAS Summer tea

P-CK 1.80+0.36" 12.83+2.18" 15.27+0.19"  7.63+2.11° 5.53+1.18" 5.55+0.54" 1.39+0.14"  59.80+4.49"
P-T1 3.40+0.64" 14.60+0.78" 15.27+1.30"  6.20+2.28" 4.43+1.65" 4.88+0.28" 1.22+0.07°  66.53+3.84"
P-T2 5.43+1.82" 17.20+£2.30° 13.63+£2.60" 5.23+1.57° 3.20+x1.47° 4.24+2.75" 1.06+0.69° 72.53+6.98"
P-T3 4.40+1.02" 13.93+0.54" 10.57+1.47"°  9.27+1.03" 4.33+1.03" 6.00+0.97" 1.50+0.24" 57.80+4.87"

F RS A NG TR R TE 0.05 K- 225 B3 . P-CK, ANME Y s P-T1, 248 85 s P-T2, M 57 s P-T3, BB 57

Data in the same column followed by different letters indicate significant differences at the 0.05 level. P-CK, no pruning;

P-T1, light pruning; P-T2 , deep pruning; P-T3, heavy pruning.
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25 R R WL, AR AT ASE =0 8 2% 3 45 A% el b SR ER AL s e f 3 (R 6) , 55 % BRAZH (CK) 1> Ml
Uit AT 4L (CF) AH LL, 45 it 0 A 2R 35 i 2% 08 /57 1 498 pH L, AT AU 2 ik - 1R b . £ Ab A B 8 AL A AL
Wl R A5 B O i A S IO TR R 3G 0, b BT A B BH 25 - 5 ot s Tl b B, R
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Tab.6 Effects of fertilization regimes on soil physicochemical properties in Gancha 3 tea plantation
AOLB RS SR SR, ARWE B ARG BT Ac R
(g-kg")  (g-kg") (mg-kg') (mg-kg') (mg-kg') (mg-kg') (mg-kg) (cmol-kg™)

FENRALEE pHAA

Fertilization pH

Organic Total Nitrate Ammonia  Available Available  Available Cation exchange
treatments value . . ) ) . . .
material nitrogen nitrogen nitrogen phosphate potassium  magnesium capacity
F-CK 4.54 24.89 1.23 3.59 5.20 51.72 43.30 6.88 15.72
F-CF 4.31 26.41 1.05 1.49 8.98 119.11 186.21 8.71 15.90
F-T1 4.65 23.16 1.13 4.66 8.27 66.47 212.98 12.06 16.01
F-T2 5.17 25.15 1.21 4.86 7.71 125.93 171.98 18.99 15.50
F-T3 4.62 25.68 0.97 3.08 6.67 117.82 161.57 18.08 15.63

F-CK, Aififit ; F-CF, HEA UL ; F-T1, FEAR+ & R 2 i AL s F-T2 , FEAE+ 250 & FHAE ; F-T3, FEAE (D e ) + 454 & AR
(i) o
F-CK, no fertilizer; F-CF, organic fertilizer only ; F-T1, base fertilizer + amino acid foliar fertilizer; F-T2, base fertilizer + tea—

specific fertilizer; F-T3 ,reduced-rate base fertilizer + reduced-rate tea—specific fertilizer.
HELE 24 RE LRI R I, it AEASE S 2 B RS 3 5 R AR AR AR (R ) o BROR ISR AR i L /M
HAR R T EW, RUHE SR A KRB Ty S0 o 7 B o B 7R, K B A B0 B R 2R (HH
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Tab.7 Effects of fertilization regimes on the growth characteristics of Gancha 3 tea plants

0 W5 om Wi om T JZ R fem 1 089 cm® B3/ JIHE H A% /mm
SNENE N /e NI, .
Leaf 1 I Hundred—bud D ter of te:
Fertilization treatments Tree height Tree crown e.a ayer ﬁ%&g . un rci( " rame er? ea
thickness Budding density weight small pile
B % Summer tea
F-CK 104.00+2.83  63.00+1.41" 44.00+14.17° 75.33+5.91" 28.47+2.07° 1.89+0.13"
F-CF 113.67+4.64"  67.33+3.30" 34.67+2.36" 74.67+6.18" 33.06+3.18" 1.65+0.08"
F-T1 134.00+4.24*  68.33+0.94" 34.33+1.89° 92.00+5.89° 40.15+0.42° 1.87+0.14*
F-T2 96.67+1.70"  66.00+0.82"  38.33+2.05" 81.67+2.87" 36.12+0.90" 1.78+0.16"
F-T3 111.67+3.09"  69.00+0.82" 37.00+2.16" 81.33+2.87" 39.18+1.32° 1.65+0.07°
FkZ5 Autumn tea
F-CK 109.00+4.30"  76.50+4.09" 34.50+3.84" 81.11+6.76™ 15.25+1.79" 2.12+0.01°
F-CF 108.25+9.23"  72.00+5.52" 31.75+5.40° 78.05+£19.75° 20.50+0.50" 2.22+0.01°
F-T1 130.75+7.01"  81.50+2.96" 31.75+2.05" 103.31+11.93" 23.50+1.66" 2.20+0.02*
F-T2 94.50+£7.66°  74.50+6.69" 33.00+5.52" 101.01+13.39* 22.25+5.76" 2.19+0.01°
F-T3 98.00+4.30"  71.00+1.00" 31.50+3.35° 86.09+8.20" 18.75+1.79* 2.14+0.01°

F T ESIER G A F/ NG FRFRTE0.05 K FEFRF . F-CK, Nl ; F-CF, Rt a HUIE ; F-T1, JE 0+ 5 L pe
AR s F-T2, FEAE+ 550 & R AR s F-T3 , 2L A8 (i ) + 25446 FH AR (it ) o

Data in the same column followed by different letters indicate significant differences at the 0.05 level. F-CK, no fertilizer;

F-CF, organic fertilizer only; F-T1, base fertilizer + amino acid foliar fertilizer; F-T2, base fertilizer + tea—specific fertilizer; F-T3,

reduced-rate base fertilizer + reduced-rate tea—specific fertilizer.

LRSI T A 280 WG L 54 PR 8 PR AIE i 3 8 TR, 2R HLR AR 4R (54.729%~65.15% ) 5 it 5 T
FKAS (39.27%~59.73%) , Fi il & 25 B — 2 — I I LU AP B I Z e 22 50 F-TUARSRR , IR HLR 2%
F8 MEEXIERISEMHYRBRAZ N

Tab.8 Effects of fertilization regimes on the mechanized harvesting efficacy of Gancha 3 tea plants

L R O =T = "NV - s
Fertilization One bud and One bud and One bud and . 8 Fragmented 8 High—quality
Bud Single leafl Stem i
treatments one leaf two leaves  three leaves leaves harvesting rate
K% Summer tea
F-CK 3.26+0.91"  8.83+0.79" 17.52+0.75° 3.49+1.20" 2.81+2.10" 5.23+1.66° 8.86+3.67" 59.23+3.10"
F-CF 4.08+0.36"  8.56+0.94° 16.36+0.97°  8.01+0.29° 3.84+1.17* 3.17+0.52* 5.98+1.37" 58.00+2.57"
F-T1 1.81+0.82" 10.74+1.88" 20.03+2.63"  3.39+0.17" 1.34+0.21" 2.86+1.06° 9.84+0.58" 65.15+3.26"
F-T2 3.41+0.64"  9.91+1.57" 18.00+3.35" 3.43+0.43" 2.71+1.20" 4.46+1.47" 8.17+1.63" 62.65+3.54"
F-T3 4.14+0.60"  7.72+1.61° 15.50+1.11°  7.38+0.26" 0.05+0.07" 2.51+0.28" 12.01+0.93" 54.72+1.20°
BAS Autumn tea
F-CK 0.75+0.12"  6.70+0.85" 17.18+1.05" 16.53+1.28" 6.40+0.42" 1.62+0.70° 0.81+0.35° 41.82+2.04"
F-CF 1.00+0.43"  4.43+0.54" 14.20+0.86" 18.10+0.85" 3.33+0.26° 5.82+1.09" 2.91+0.55" 39.27+2.60"
F-T1 2.83+0.54*  7.47+1.95" 19.57+4.42° 7.00+1.88' 7.40+1.74" 3.82+0.65" 1.91+0.33" 59.73+4.48"
F-T2 2.70+0.22*  7.70+1.74° 16.67+3.76" 10.50+3.12* 5.67+1.23" 4.29+1.70™ 2.14+0.85" 54.13+4.66"
F-T3 0.60+0.08"  4.15+0.45" 16.42+2.57" 13.30+2.14" 4.20+1.59" 7.56+2.27" 3.78+1.13" 42.33+5.79"

T ESVEIR G A RNG FRERRLE 0.05 KV F25 R 3. F-CK, AN s F-CF, HUitiA HLIE ; F-T1, FEI0+ & L iR it
TR s F-T2 , JEAE+ S04 FAE ; F-T3 , JL 18 (i ) + 2554 FIE O i) &

Data in the same column followed by different letters indicate significant differences at the 0.05 level.F-CK, no fertilizer;

F-CF, organic fertilizer only; F-T1, base fertilizer + amino acid foliar fertilizer; F-T2, base fertilizer + tea—specific fertilizer; F-T3,

reduced-rate base fertilizer + reduced-rate tea—specific fertilizer.
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Fig.1  Effects of pruning depths (A) and fertilization regimes (B) on quality of mechanized harvesting

fresh leaves in summer tea of Gancha 3
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UEVK Taste #5 /< Aroma
12 RIS 3 B 2 HLRA L 2 5 T S
Fig.2 Effects of fertilization regimes on sensory evaluation score of processed tea from mechanically

harvested summer tea of Gancha 3
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