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Effects of pipeline trunk transfusion and
drip on walnut growth and fruit

ZHANG He-Hua, XUE Jin-Jun”, HOU Yan-Jie, CHEN Qian-Fu
(' Department of Agronomy, Guangxi University, Nanning 530004, China )

Abstract; We studied the integrated management of water and fertilizer pesticide on walnut cv. Liaohe with pipeline
trunk transfusion and drip irrigation technology, in order to achieve the goal of water conservation, efficient use of fertil-
izers and pesticides, get better yields and improve quality so as to explore a new way for the quality and efficiency of
walnut. We Compared with the soil fertilization treatment and conventional management ,and Determined the leaf SPAD,
leaf area, new shoots length, new shoots diameter, soil water content, yield per plant, single fruit weight, kernel rate,
black fruit rate, and so on. The result showed that compared with soil fertilization treatment and conventional manage-
ment, the pipeline trunk transfusion and drip irrigation treatment increased the leaf SPAD value by 20.39% and 75.
27% , leaf area increased by 18.27% and 51.54% , new shoots length increased by 7.03% and 13.73% ,new shoots diam-
eter increased by 21.92% and 27.14%, trunk girth increased by 20.52% and 24.28% , soil water content of 0-20 c¢m soil
layer increased by 8.63% and 8.52%, yield per plant increased by 21.62% and 73.08% , single fruit weight increased by
14.55% and 23.53% , the kernel rate increased by 11.40% and 12.44% ,the black fruit rate decreased by 88.97% and
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91.74% , respectively. It showed that pipeline trunk transfusion and drip irrigation technology could greatly promote the

growth of tree, improve the yield of walnut and walnut fruit quality. This mode could strengthen the resistance ability of

walnut, reduce the black fruit rate, and achieve the goal of high yield and stable yield of walnut. This experiment pro-

vides a sufficient basis for popularization and application of pipeline trunk transfusion and drip irrigation technology.

Key words: walnut, pipeline trunk transfusion and drip, vegetative organs, fruit

SRR TE O T (FEE 445, 2014) 2 7F
IR (REDEGAE 2012) MR A (A RE ZE A B
M HE,2009) (LRI L& SRR, EERF e
KB 24 Y B R 3 T S e AR B T, X
AR N RLTRR HE 110 Y0 - A A A T, LA T T AR
(1) KRB 255 AR B9 FL A, o] RLFE I R 260 hir
FIEOVE R 8 A B S A A AN AR R
HENRPE PR, KRR, (2) AKAE 25 TR T 3 A
HRRFARPR , A T H X6 K AR 24 e e £ F | ] st
AR TBHAR T F A, (3) KAEL AR T B R A
MRER AR FARXT KA 25 A Wi, 1w HLva iR T 4 Ae
W b BCRY R BRME . (4) TR 2T 1 AN
S | TV S AR B A — T 2L 4 ~ 6 N Sk, Y
REAR T IR VEE AR A A i L K R D s AL
) 1/6~1/4, (5) i — M=K AL — 4L, 3% T 0]
PIAKNE 25— Ak, AR 24 1 33 i 3] v e 0l 3 1
W AT 2 7 T T 3 e AR R IR A AR At A
BERT IR R, (6) BRAE ik E 2 a7 B i EL i
SARTERS T L RA7 5 R VE T Sk 725 ) 4 FE 11 )
B, B DR TR 2w, 7E 3R E A6 FRE O R e
e Ry B A, 2012 4F RS EAR K A4 5
T, T E R AL 425 77 hm?, h TR E A R 3
B ST BRI & P T AR, AT LA
SRR A T A T R T, B R R AR
WY B A T R R R IS AR

1 MR 57

1.1 R #

RIET 2014 4F 4-9 A 7EWm A T b B
SRR R E HE T, R S R T AT 2007 A
FELARATHE 4 m x 5 my B3R A RVEAE £, pH {H R
8.11~8.36, 4 HL K F-—ji
1.2 iR ig it

RN 3 ANAbHR, (1) RO T (T1) . K
AR 500 kg, B FHEHL IR 140 em @4k £ N
PPR & AP AAT B S8 Mg B A5 fE e B2 A8 LA

80 em KEAN6 mm x 4 mm [ PU /NE (B
), BE DR BN 2 Lk (W A DL
H) AER T E RS R 4.5 LS FTHL B k4l A
WAL, K EE FRI A KRR 24 J5 4 5 T T g AT A
Wi, M4 H 18 H~8 A 18 H, &5 Al id 4 it i
TR T2 B 500 F5 KA (N ¢ P,O, ¢ K,0=20 :
20 : 20, [ AGEA K MEA A BR A 7 A2 ) |, i B 4
PRI 0.5 kg ZKIEAE+30 LK, % 5 ¥k, % 12.5 kg
KIEIE, H4N, T4 H 18 H# 2 L 19 300 {5584k 4k
4300 5N BRI ,5 H 20 Hi 2 L 1% 300 %
B AEERM,6 H 10 H.7 H 10 H%i 2 L £ 800
15 REFEAT HRR BTG B 5 (2) HIEREAL (T2) - Ak
RERRUI 0.5 kg KIEPERE AL, BRI 2 1 T
1 m 42 10 em IRFIEE s ANERHSEIA 30 kg
K FE A BRI ECR] T1 AR B, et 25 S K
BIA] T1; (3) W RECK R Bl A4S 3 (T3) . 10 H 7EH
TEBE L FITE 40 ~ 50 em BRI VA BT, BEREA it FH
50 kg AR KL, 6 A LA ARG 0.5 kg
RIE, BREGK WA 25 [F] T1, FABR/NX 5 K
52,315 B

1.3 MEFH %

1.3.1 *F A Afsudstredml 2 5% T4 H 18 HAIS
A 18 B3 SN ARSI RS AR P8 R AL AT
RS 2 gk SR 2 s/ N A I PR B
PRBE 8 A, BRAL AL 40 Bk IS = T
)5 F H 77 SPAD-502Plus 1l 5E M- A iF 4R 255 &
TR ( CI-202 ) 100 5 P T BRI

1.3.2 B3gHmegm 2% T8 H 18 HarilEs:
PRI ZR (RS (PG b 4 D J7 YRS 1 30 em AL,
FIFHEC A AEHL 0~ 20 em + 2+ FE, JH B4R 4
SRR 56 WU 7 B 8] S0 5 A AL e
K,

1.3.3 REHmMEZr% To6HISHES H 18
H, & H 18 H I — OB BE RS, 200 3 ¥k,
WE J7 2 - 76 H R BEHL B 2R R P8 AL a4
], BB S i, A K A — B A R, B R
DN AR B, T = RO 5 A A AL BE | R T A



6 3] SREGHEE . AEE R RO TR R AR I R SRR 637

R 1 TEARIEXFHH SPAD {&F0H EFR #2200

Effects of different treatments on SPAD of leaves and leaf area

Table 1

I F SPAD {  SPAD of leaves T FY Leaf area (cm®)

pusii
Treatment 47181 818 H B 4718 H 818 H YRy
Apr. 18 Aug. 18 Recruitment Apr. 18 Aug. 18 Recruitment
Tl 28.9 57.4 28.5a 42.1 106.2 64.1a
T2 27.7 49.9 22.2b 45.5 99.7 54.2b
T3 27.4 46.1 18.6¢ 40.2 82.5 42.3c¢

T [ —F AR R PR R OR 18 P<0.05 KF R, T,

Note: Values followed by different letters in the column are significant ( P<0.05). The same below.
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Table 2  Effects of different treatments on

the tree and soil water content

B BRI T T HEE KR
Kb Branch Branch Trunk Soil water
Treatment length diameter girth content
(em) (mm) (cm) (%)
T1 47.2a 8.9a 55.8a 82.8a
T2 44.1b 7.3b 46.3b 76.2b
T3 41.5b 7.0b 44.9b 76.3b
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Table 3  Effects of differents treatments on the yield, quality and black fruit rate
s =y R e MR MR R
Treatment 3 diameters Single nut Pericarpium citrireculataeviride Kernel Yield of each Black fruit
reatmen average (cm) weight (g) rate (%) rate (%) plant (kg) rate (%)
T1 3.6a 12.6a 60.8a 54.5a 4.5a 1.9b
T2 3.5b 11.0b 59.1b 48.9b 3.7b 16.9a
T3 3.4b 10.2¢ 58.0b 48.5b 2.6¢ 22.5a

em TR IS KE L T2 WINT 8.66% , 2 5% &
T SRR T3 T 8.52%, H2E R
o KU R T AR A% R K T
2 AR R T T I AR FIAR PrRAd | 8 31 1)
A SERT E IR IEMEYR R R T Xkt fe 1 IR
JE KGR AIKIFZERFWR KRR B TR, 7
UERS AR A A — A28 A0 A K HLE B 38K #5935
eI A VI STE I
2.3 RNE A IEXT R L H T

H 3 AT, T T2 T3 bk SR =12 F 3 H
514 3.6.3.5.3.4 cm; LR F S 12.6,11.0,10.2
g, TR N 60.8% .59.1% 58.0% , H{-F4)
BN 54.5% 48.9% 48.5%, T1 BitkRSL =121
HOARE FRER B T2 e T
2.86% 14.55% 2.88% 11.45% , H %3 5%, T1 1
MRS =PI R E R R T3
IR T 5.88% .23.53% 4.83% 12.37% , H 5
B35 o U 0 VAR T B AR R R S R A
SRR W3, — AR5 /K IE 3 ik SR 3 ik
ZE IR R R [ A 32 i, o — 3 43 7K B I 25 A
T A SRS AR T e K 43 T s 1 e 2
F TERZ AR AR X APA6 K 4y 22, B R FAR R i A=
KRB RNFE S W AL, 2 17T Ay S S 1 g R R S 5
FE A R R B TR

T1.T2 T3 W) HRE™ 5 550°h 4.5.3.7.2.6 ke,
T1 Rk~ E e T2 #2817 21.62%, tb T3 25 T
73.08% , 255+ W . XU B VRO T AR AR R b ek
S 2 Y O TR AT s % NIV E PO A S TR 3
b7 3 ol A () B A B 3 S

H2 3 A0 T1,T2 T3 Ak B R A3
1.9% . 16.9% . 22.5% ., T1 [ R L T2 b T
88.76% , Lt T3 Wi/ T 91.55%,T1 5 T2 T3 ¥ 257
W XMW i S R T 2 R T AR

AT, R T A 2y, L B A LA
(ELIEn  BR IAC A [ s A 24 4 i ) -
P36 o R A WA 4 I 3 g L G T D
H IR AR TE I A RO T A 24 L R A
T 2552 KT W N T AR R IR

3 W54 ®%

(1) FERERACE: BT E P AR 55 7K A =
ROFIFHRE ALY B B 42, e A AR 7= v R AR AR
FROR AR OR T I A o A R R T, AR
KRR T, T RCA R, KRS T KIE
FIFRCR , HR i TR A AR A T, SR i
VE K ) FH 3328 AN TR A 3 T 25 AR VRS i L
T ZLR KB 218 kA 1 T ASRE R, 80
KA TR N I A AR e T 2 F
— s PR TR R Sk B AW T T Sk
— S K K IR 2 i AR, RO A R E
FH - PSR T T AR BRI VE , — o8 SR
AT, Bt 2 0507 71 R 1) 7K 4332 i % A2 0
[f 328 0 AR i) 970, BE BE A i) B el it 38 i AN
[ o B8 B SR R BERH N1 TR 29 B A
e NBIARR , B8 4 AR T ) 4 B R 6 8 AL
PECAITN,2010) , —FB 508 FRWIFE £ T HE
TER AR AR R, V0T T AR X K AE Y
ORI P = TR I R AR bR TR T ERIE A
FIER G RSN T 0 B AR IR R B, BT
AARGRAER R, F 78 SR T R R A
T 1 NSk, BUH BTG E 1 A S N Sk AR RN
RARR, DR IR 5 B VR T P LA U G A AR AR S A
TR,

(2) ERAIREmE Ab 2 AR 245 4T 2 B 4 SR vl gt
(0 BT, T AR 24 B VA R AR I A a2 B AL



6 3] SREGHEE . AEE R RO TR R AR I R SRR 639

TN AR 245 HA 29% ~ 56% WA 25 I5 7E R L,
HAHRIE ARSI 1 3, KRR %25, IF
TGRSR AR 2 LR S B T RS I R R Ak
YRR I X IR ER (0 T5 Y S —Fp R IR 2 b
R 1 B s 1 B 45 7 2 (Van Woerkom et al,
2014 ; Frank et al,2014) . XBS77Z2(2011) #R3E, BT
TTE R A AT DAY/ B % S8 W R ) B A 45 R
9 1 A R IRAR 25% ~ 30% . TE ST B SIL,
T L F T e B 1 L e 9 T A T T B R
S H T BRSSO AR B ) i

(3) M b 3 B i R A A AR B
PISEhl AR R AR 20 WO A VE R RS 2
M A RIS PR EBAR bR, ASBESE D A TE S VO
it 2 A X A ) 2 i, 0 e A 3 VR T R
e IR W] LA HERE AR ZE K, T1 Bt SPAD {H
HehnE e T3 B 53.23% , T ALE R N b T3 2
o 1 51.54% GBS BE BT RSB BE AT A LR LA
PR 13.73% 27.14% 24.28% SR B3

(4) %5 T8 S 00T it I B AR X R S B A B
My, NSRS =72 P28 IR R R R
M B AL B . T1 B BARR R T T3 B
PRy it 73.08% R0 2, 1 Hi45 (2004)
T IS R A A8 e T R T Ty R i 7
(RS , 45 SR 3¢ B . Yok o e A Ak 3 b e 5 o Rt S
AbBRIERE 929, BIEVTA AR T BARSER B BN
INEL A IR B 7 40% ~ 60% (i) W] 1 55
2005) . ZEFIERAE (2013 ) 3 2 B8 LI AL Bk 1 A []
RETK T 3, A5 A WL T T LU I8 R T K 54.3% , 38
F57.1% ; PV LI HE T K 35.0% , 377 8.4% ; R E 4K
SEE LR E T UK 54.3% WA 4.5% | 4 Ak T UK
J5 AT E S, LR R A He A T FIB B, ok
WS (2006) 7612 1R R i i Vit A , DA A6 )
45 LA (] L ] AR R 0T A v 25 R R P B AL Y
77 22.77% , S 7 52.06% 1 i VR TR
Fb o RIS L ERR P 4 R T 73.08% , LU TR VE HE AR AN
R AR ) P A

30 3 A T YR T R O = R
TSR R B T RS B, T e T
EFR T 0 A i T AR SR B, KRR
T2 R A U T AR 9 SRR T3 ik
T 91.55%,

(5) KO BTE FR S M A, SOR B
FOTIT R AR, SRR I L E A W

B Ay W, LK I B i E B )y s
IR SRS N R 43 10 AR FR Y IR AL U (Radin
et al ,1989) , 47K L7 58 /2 I, 4 393 8 Ab T 3
HEACRS, BIERAE Y, A TREAK,
AR TAVEDXF 5253 W W Iz i, ] e Ay A R T
PR AR AR A T ORAIE, K BRI IR R S
o b ER I AFAETR F HOG G 7 W SE 4, 33K o0 %
et I A 1 2 W B A 00 A PN 3R Y AR 5 (BRI
1,2012) . WRERBCAICE YL, R R
PRI (BRI SE,2001) , BEZ 385 K i 3
Jin, B A0 (Ismail et al,2008) . AP, &
T H R T AR AR T1 5 T2 A T3 A L, 9 B 42
=T 0~20 cm 2 KR, BiiG H3EMR S, s
T IELEH AR R AR T ARG R K IR AR TSR
BHYIZ %

S 3Lk
VANWOERKOM AH, ACIMOVIC SG, SUNDIN GW, et al,

2014. Trunk injection; an alternative technique for pesticide de-
livery in apples [ J]. Orig Res Art Crop Prot, 65:173-185.
CHEN ZJ,LIU CG,ZHOU JB, et al, 2001. Effects of different combi-
nations of water and fertilizers on the growth and nutrients uptake
of winter wheat [J]. Agric Res Arid Areas,19(3) :30-35.[ ffAT
B G, R, 55, 2001, ARREDKAC SR /INE A e vy

M [1]. TR, 19(3) :30-35.]

DENG LJ, 2011. Membrane effect of drip irrigation technology in
the application of potato planting [ J]. Mod Agric, (2):45-
46. [ XBSLZE, 2011, JBE G HERORAE S SRR i R 8
AT BURARL, (2) :45-46.]

DONG FX, 2012. Control technology of Walnut Black [ J]. Hebei
Fruits, (1) : 48— 49. [ # i %, 2012. “ 6" Piif £ AR
[J]. TTIEem, (1) :48-49. ]

FRANK J. BYRNE, ROBERTL, et al, 2014. Seasonal timing of
neonicotinoid and organophosphate trunk injections to optimize
the management of avocado thrips in California avocado groves
[J]. Orig Res Art Crop Prot,57:20-26.

HE ML, BING SL,ZHAO XB, 2005. Drought resistant cultivation
and the application of water-saving irrigation technology in fruit
trees [ J]. Northern Fruits, (2) ;24-26. [ {THAR], BRI, &8
55 2005, HUEHEE BT KHEMEATE RS ERRH (1], b
JrEH L (2) :24-26. ]

HU JC, 2010. Present status and prospect of the infusion
fertilization technology on fruit tree [ J]. Fruit Grow Friend,
(7) 4. [BATLIIL, 2010, A i bt AL £ A e JRe BLAR S iy
[J]. Rz, (7) :4.]

ISMAIL SM, OZAWA K, KHONDAKER NA, 2008. Influence of
single and multiple water application timings on yield and water
use efficiency in tomato[ J]. Agric Water Manag, 95:116—122.

LI HB,MU ZX,HONG M, 2013. Optimization of irrigation methods
for grown walnut in arid and semi-arid region [ J]. Water Sav Ir-

rig, (6) :38-42. [ ZAIIE B4R Pk, HEHT, 2013, TR T 5t
( M5455 673 T1 Continue on page 673 )



