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Determination of optimal fertilizer quantities based on nutrient removal in kiwi vines: A case study of Yujiahe
catchment, in Zhouzhi County

LU Yongli', ZHOU Jianbin®, HAI Long', GAO Jingho®>, ZHANG Chunhong', LI Linzhi', FENG Jiayu®

(1. College of Resources and Environmental Sciences, Gansu Agricultural University, Lanzhou 730070, China; 2. College of Natural
Resources and Environment, Northwest A&F University/Key Laboratory of Plant Nutrition and the Agri— Environment in Northwest China,
Ministry of Agriculture and Rural Affairs, Yangling 712100, China; 3 People’ s Government of Baoji Town, Pingchuan District, Baiyin
730913, China)

Abstract: The objective of this study was to determine the annual nutrient requirement of kiwi vines by quantifying their nutrient content
and uptake during the annual growth cycle, providing a scientific basis for rational fertilization in kiwi orchards. The different kiwi vine
organ samples were collected during the annual kiwi vine growth cycle, the nutrient content was analyzed, and the nutrient uptake by the
different organs was calculated. The recommended fertilization amount for kiwi orchards was then calculated in Yujiahe catchment based

on the nutrient storage capacity of mature orchards. The results indicated no significant differences in the fruit yield, single fruit weight,
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single—leaf weight, leaf number, and branch pruning among the three kiwifruit varieties in the research area. Moreover, no significant

differences could be observed in the N, P, and K nutrient contents in the various organs and in the fruit yield, leaf number, and branch
pruning. In the kiwifruit orchard, 2.81, 0.31, and 2.13 g N, P, and K were absorbed by 1 kg leaves, 1.40, 0.47, and 2.23 g N, P, and K were
removed by the harvest of 1 kg fresh fruits, and 3.70, 0.47, and 2.94 ¢ N, P, and K were removed by the pruning of 1 kg branches,

respectively. During the annual growth cycle, the total N, P, and K nutrient uptake from leaf absorption, fruit harvest, branch pruning, and

tree storage were 162, 36, and 146 kg-hm™ +a”', respectively, among which the applied fertilizer—derived nutrients were 38.0, 5.4, and 20.0

kg * hm™ - a™,

respectively. In conclusion, the different kiwifruit varieties could be fertilized using the same recommended fertilizer

quantities comprising 380 kg*hm™ -a™ of N, 77 kg*hm™ -a™ of P, and 87 kg-hm™ +a™ of K, with the N, P,0s, K20 ratio of 1:0.5:0.3.

Keywords: kiwi orchard; nutrient content; nutrient uptake; fertilization
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Figure 1 Land use status of Yujiahe catchment and sampling sites

in this catchment
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Table 1 The basic physical and chemical properties of kiwi—orchard soil in Yujiahe catchment

e AL 2R AL AL {IERSTE i2ky AR R
Soil 1 = / Organic matter/  Total nitrogen/  Available phosphorus/ Available potassium/  pH NO;-N accumulation/ NHi-N accumulation/
011 layers/cm
v (g-kg™) (g-kg™) (mg-kg™) (mg-kg™) (kg+hm™) (kg*hm™)

0~20 16.97(3.81) 1.19(0.22) 87.67(15.80) 361.88(109.01) 7.66(0.17) 14.10(5.80) 6.02(2.50)

20~40 11.59(2.21) 0.81(0.13) 51.50(14.36) 241.67(95.55)  7.79(0.11) 37.47(11.43) 8.01(4.32)

0~100 — — — — — 466.42(148.51) 54.04(18.82)
100~200 — — — — — 377.52(156.40) 37.34(12.31)

T - R AR t P X (BRiE22 ) ZH A " R R I L= AR R AR B

Note: The data in the table indicates mean (standard deviation) ; “—"indicates the corresponding index of the soil layer was not measured.
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Figure 2 Schematic diagram of recommended fertilization amount in orchard

RS AT PR R TR A RO R
SABBY R R R B2 25 5 (P>0.05) . %538
REFIAEAIL 3 A~ b Bl ) R 5 7 o - 3448 43 531 o 34.51
34.23 t-hm 21 33.94 t-hm™, 550 5 1 F 2405 5 51
9 128.93.123.24 g Fl1 122.41 g, B Ji & 14 F- Y {8 4
WK 2.76.2.66 ¢ F12.67 g, BV Jr K EAR 1Y ¥ it 4L
SEHIE 43 By 542.32.565.33 4 Fl 555.41 4 4R K
JE B P9 0 R A 4y R 15.14,15.03 ¢+ hm I

14.82 t*hm™?, Z& 3% WERFFIARAE 34N R A A= 4 8 1
DA FRLBRAR AR 25 18 B 5 19 ~F- 3948 2301 4.40 .3.95 kg
F14.03 kg, BB RS AE ) 55351124 7.90 .8.30 t-hm™
18.46 t-hm™,
22 MH REREABRENFSE=E

AN]SR ERAE R P LS R B A Sk TP R 4y
AR 3. MR 3 AHL, SR R SR AE B AL
SR S RN B 25 5 (P>0.05) . BRAEBERT

R2 FRESMWIBEHRRELTE BRFE BMHRE M HRBERETNE

Table 2 Fruit yield, single fruit weight, single leaf weight,leaf number and pruning branches in different kiwifruit varieties

- RS o BB L i e R AR AR BABE B
fn . LS . . . .
. Fruit yield/ ) A . Single leaf Leaf number/ Leaf weight/  Pruning branches  Pruning branches per
Variety 5 Single fruit weight/g . P P .
(t*hm™) weight/g (4~-m™) (t*hm?-a™) per vine/kg hectare/kg

7% 3% Qinmei 34.51(4.93)a 128.93(7.92)a 2.76(0.29)a 542.32(80.91)a 15.14(0.22)a 4.40(0.45)a 7.90(0.80)a
W4T Yate 34.23(4.42)a 123.24(8.13)a 2.66(0.20)a  565.33(117.84)a 15.03(0.24)a 3.95(0.93)a 8.30(1.95)a
AE4 Huayou 33.94(4.22)a 122.41(12.03)a 2.67(0.10)a 555.41(58.93)a 14.82(0.06)a 4.03(0.67)a 8.46(1.40)a

T - R AR B (PR 22) LB, ATTTR] 7 B AN TR] il R A R AR I C 235 28 5% (P>0.05) . T Tl

Note: The data in the table represents mean (standard deviation). The same letter indicates no significant difference in the same index among the

different varieties at 0.05 level. The same below.

®3 FEMIERBEHAF RERBEARZFHHIRFIEE(%)

Table 3 The nutrient concentrations of kiwifruit,leaves and pruning branches in different varieties (% )

HiH %3 Qinmei WERF Yate #4I Huayou
ltem N P K N p K N P K
M H Leaves  2.15(0.14)a  0.22(0.03)a  1.65(0.40)a 2.12(0.21)a 0.24(0.03)a 1.63(0.18)a 2.22(0.22)a 0.25(0.02)a 1.65(0.30)a
RS Fruits 0.87(0.12)a  0.29(0.04)a  1.43(0.21)a  0.89(0.07)a  0.30(0.04)a 1.42(0.13)a  0.81(0.02)a 0.28(0.04)a 1.38(0.22)a
BRIk 4% 0.83(0.07)a  0.12(0.04)a  0.70(0.09)a  0.79(0.15)a  0.09(0.05)a 0.64(0.18)a 0.79(0.21)a  0.10(0.01)a  0.53(0.13)a

Pruning branches

1% WHART]
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The same letter in the figure indicates no significant difference in the same

index among the different varieties at 0.05 level

B3 A E i BRARER G A< B A A I IR SR SER 0
BEBHEHNFSE

Figure 3 Nutrients removal by leaf uptake, fruit harvest and

branch pruning for different kiwifruit varieties in the annual

growth cycle of kiwi vines

R4 AEMFFRBE 1 kgt REREARFZHNFTIE ()

Table 4 Nutrients removal by the harvest of 1 kg of leaves, fresh fruit, fresh pruning branches(g)

i H %3 Qinmei WEAF Yate #4) Huayou

ltem N P K N P K N P K
MH Leaves  2.80(0.18)a  0.29(0.04)a 2.14(0.50)a 2.76(0.27)a 0.31(0.04)a 2.11(0.23)a  2.88(0.28)a 0.33(0.02)a 2.15(0.40)a
BSFruits 1.30(0.20)a  0.42(0.07)a  2.06(0.36)a  1.44(0.10)a 0.51(0.07)a 2.30(0.03)a 1.45(0.04)a 0.48(0.03)a 2.34(0.24)a
BRRi4%  3.54(0.30)a  0.52(0.18)a  3.00(0.41)a 3.54(0.65)a 0.41(0.20)a 2.86(0.81)a 4.02(0.74)a 0.48(0.15)a 2.97(0.31)a

Pruning branches
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Table 5 N, P and K absorption and recommended fertilization rates in kiwi orchard

oo B0 B % i AR s 4 2 . IR i
g RO O P RREE ey ey TOTTIECE e
Nutrient Fruit removal/ Branches pruning Leaves absorption/ Vines storage/ (ke-hm?+a™) (ke-hm?-a™) Fertilizer (ke-hm™-a™)
uien (kg*hm™?+a™")  removed/(kg*hm?+a™") (kg+hm?-a')  (kg-hm?-a™) grm T BTN AT tilization rate/% E T °
N 54.7(3.2) 25.7(1.2) 42.3(7.0) 37.8 123.2 38.0 10 380
P 18.7(1.5) 2.7(0.6) 4.7(0.8) 10.2 30.6 5.4 7 77
K 87.7(4.9) 16.0(0.3) 32.2(5.3) 9.4 125.0 20.0 23 87

F F 350K R 10% 7% F1 23% , i 52 58 305 76 Bk SR el
Jiti I 4 47 N 380 kg-hm™2-a™ P 77 kg-hm™-a FI K 87
kg hm?-a™',

3 iFig

3 ARASMBBEMELERKPENERERTISER
Y

AT LSRR AR S AR R R SE &
1B BY R 45 WP 35 40 5 [RGB 3% 25 57+ (P>0.05) . Hirp
S RN 2.12%~2.22% . P 0.22%~0.25% . K
1.63%~1.65% , 1% 4% 5 55 T (g0 F0 A J5 252 ) A 5 4%
R—%., KL T EMNNO0.81%~0.89% . P 0.28%~
0.30% .K 1.38%~1.43% , H: 1 P& & 5 T80 P4 22 B
BESRSE P A (0.13% )72 X 5157 X R el + 358 Py
SEBEARGERD . BIHEAPEEAN0.79%~
0.83% .P 0.09%~0.12% K 0.53%~0.70% , iX 5 #7 vt >~
BRERRAE B A S h R 0 S W) A AEA KA Y
P, AN [R) St BB e SR 52 77 i I AR e Rk g%
BB AT B 25 25 5 (P>0.05) . 2835 A% AL
3 RIS R 4 ) 34.51,34.23 t-hm 2 i1 33.94
t+hm?, it A9 5 5 58 15.14.15.03 ¢+ hm™ Fl
14.82 t+hm™, £ 5548 35 5t 43 51 24 7.90.8.30 t- hm™ Fl
8.46 t-hm™, AN[A] i FlBRAE WEAR IR 5] 25 4 B AR 9 1
KMIFEA S B I 225 Ir AR AE KRB A
] b PP BRAERR A 2 B AR KN 2 0 i — 3, RIS [+
st AR RE SR Bl AT SR I8 — A 3 0 4 B X
32 MM EAERKPNEREFRTRKEREGIER
iah=s

AEAE KRN BRI SRR R 15.0 ¢
hm?, I N 42.3 kg - hm™ P 4.7 kg - hm™ K 32.2 kg -
hm 2 WF5E K- S50 77508 34.2 t-hm ™, B4R R AL
WA 48 5543 BN N 54.7 kg-hm™ P 18.7 kg hm ™,
K 87.7 kg* hm™; [N A& ZER 5B BT 85 th 935 0 it A N
25.7 kg'hm_z\P 2.7 kg'hm'2\l( 16.0 kg'hm_z; [RIB A
R I8 14 #7430 ) N 37.8 kg+hm™ P 10.2 kghm ™,

1% WHART]

K 9.4 kg-hm™"™, AP R BoR , BHAK 3B IR0
W WA 2 B S NVK W > I e NV > 1 N/K
T3> B S5 A6 B35 N/K % 5 SR 58 PS> 14 P I g >
iR PRI R SR IEBT PRSI .

AEAE R TR T BRI A 25 258 B T % o 32
K B - ERISMIE IR , b 3R A i A B 3H
Ziz I o i /N W = i w1 B [ e e = S e
HE EAHDC R, K oe 3R, A bl it N 0 vy
T B, A ) IR A 2 R el 3R K
g SRR AT Y X el - A A5 A A
10 15 87.7 mg - kg 1361.9 mg- kg™, 0~100 cm +- 3
FITH N NO3—=N ) B FL 8 466.4 kg -hm2 (£ 1) . X
SN 1 X B 7 A R ] DX sk 111 A 2R el 34147 3056
ST BT, A R e SR A BTk 4 A N
76.6% P 85.1% K 86.2% . &Il 345 =i (1) 95 43 L
T BRI DT, RIS Bl 77 43 RN
5528 4 18 U B ER R 2 1%, BELLARBY 451
WFSEHRIE L 3T 30 a 76 1L A AL FE P 34 M RHF FH 20 N
10% P 7% K 23% ., AW 5875 M 5E A e ik 4 A 1< )]
WINFE o R A JERE b, X2 T 3 AR o A AE k)
MRt 2545 AL e S B BEARL I e e B e ik 2R
el it JIEL 2 A N 380 kg-hm™2+a™ P05 176 kg-hm™2+a™' Fll
K>0 106 kg-hm™>-a™,N: P,0s: K,0 }1:0.5:0.3,1X 5
HIF B FE Hh B gk 2 el i A 4 (N 413 kg - hm™-a™",
P,05211 kg*hm™+a™" \K,0 168 kg-hm™-a™ )* & N P K
FE(1:0.3:0.5)2"40 Eb , N AE 3 AR — 20, P RS A7
RAAR , KB R £ R b 51 B S 3R AR, JH: 3 2 (R A T
(1) DAFE AR HE A2 N 1 22 D SR S 3R W X —
PRt 5, 2% T RISk i (2) RAME N 2
AEAE AR, R A AR it MO A it A i i 3 35
Sy I IN, HETTERCR R s (3) AL K
PR HUR E K 38, 138 K B =™,
33 REFAMMRUEESESINERE

SR S B U0y e [ P | S S T I S R
TR 774378 B I A B A 2 i N BT R AT



SRR, 26 < TR B A0 3 i Rl 5 PG ek —— ) 28 L % 0 1771

W KLEIN P BF5E 4 A it N St — e niy Sy S 552
WZ N it (1) 3~4 455, AAA ST A6 LR SEBR N B A
i SRR A BT A N A7 g, 25 S R W R N A7 g 3
HIRGE U A, B K AT A5 R A A 58 R B, AT 2K
T 50% LA b 11 S el B Ak it FH o 3, it B AR el - 45
I K BB, IR REK ) R 2 LTS 2 M T OKITERS
GAO FFPIRIFFE R, 54 HAH H , 58 X Bk 2R
0~10 m EHEHI TN TSR BN 7 113 ke
hm™, 97% 14 bR ZKAE 5 (Al 28 Uk R i T WHO
LRG3 A N SR WAER 19 7 L R N N 1 M
HYSERT b, ANAE R AR KX IR 43 15 B, 1 % R
IR W FR AR, e E T AR el A P bt
o AR BIR AN A B R R e 55 45
R R A g — 4 PR, AR AR A A N i N 380
kg*hm™.P,05 176 kg*hm™.K,0 106 kg*hm™, N: P,0s:
K0 24 1:0.5:0.3 , AT A i sl e o ™ 1 F oA 4 A=
A A HE R E it T 1

4 £t

(DA SRRk (28 38 (WEARe FAR I ) B BT
i SR R SR AU BT A ] 4T
BEER MR RERBIHEETIR S EB
WS B, ASTR] S s A i S e T SR R 4
— TR IR

(2)AFA A T 197 P SR el DR Wi SR SR s
SRAE BT RO I 58 B 5% 73 5 i N 162 kg-hm™ (P 36
kg hm™ K 146 kg-hm™, JLrfk [ LR ALY 5% 5 4t
N 38.0 kg-hm™+a™ P 5.4 kg-hm?-a” F1K 20.0 kg*
hm?-a™o G54 AL o 91 K SR Bl BERL AR
By 5 S el it L £ 43591 54 N 380 kg - hm™ - a™' | P05 176
kg-hm?-a"' K;0 106 kg-hm™,N: P,05: K;0 &y 1:0.5:
0.3.
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