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W OE: A amEN RSP (Ca), B (Mg), B (Zn), Bl (B) JTEREIFFNGLZ IR, Ml i iR I8 %
Y. ARSI Ca. Mg, Zn, B JCR IR BBUEIE, MR RIS | B B WIFRE . B ) RN R R AR T
R PR BRI A . 2021—2022 4F 4L 2 a LIRS SR AL6 1 F PR M, DRSS TR . B RCRTER SOk
HrYFiE Kk Ca. Mg, Zn, B LEFEN S M BRUMECE, 455%W . WNRERAEY . B8 RSk mE
Yok 35.77 kgitk, H, JRIEW . R RGBS BT YRR 19%., 32%. 49%, A[FE44UE Ca. Mg. Zn,
B ILERS S BT ELER, BIKRM K . Ca>Mg>B>2Zn, 471 Ca. Mg, Zn. B TTZ 74> 2R AR 9N 126.13,
23.39, 0.25, 0.89 g/tk; PHIEW . BKL . RIUIKM Catt K IR BEUFELIT R 45%., 48%. 7%; Mg It KR4 B
SrEL AR 26%. 33%. 41%; Zn LR IE REVTEL 51 25%. 28%. 47%; B LRI REUFEL 51K 44%. 36%.
20%, b, mf (JERPRUEENT ) b Ca. B JUE IR B BRI, MAEEI AR Mg, Zn TR 2 BEUy
BCFAr o FMFE MR H, Ca. Mg, Zn. B UG EHFEREFEN/ N 45.41, 8.42, 0.09. 0.32kg/hm?, [kZ:
EYINAE 354, EERAIMNE Ca. Mg TR FRMHEA, Zn Al B TTEFREA 0.08 kg/hm? BIH5HL T, B 1% 5
Ca. Mg fll Bx?%ﬁﬂ‘??ﬁ)ﬂﬁ?ﬁo T FE S JE AT SRy R U SR SR A3 A A A P R AR A
KRR WIS, JVEY; B RSIR; FRARRIE; FFR A
FES%E S S664; TS255.3 XERERRG: A

Nutrient Accumulation Characteristics from Litter, Pruned Branches
and NutsHarvest of Macadamiain Yunnan Province

YANG Liping, GENG Shunjun, HE Xiyong, DING Huaping, CHEN Guiliang’

Y unnan Institute of Tropical Crops/ Yunnan Agricultural Engineering Research Center for Macadamia/ Y unnan Technology Inno-
vation Center of Woody Oil, Jinghong, Y unnan 666100, China

Abstract: In view of the deficiency of calcium (Ca), magnesium (Mg), zinc (Zn) and boron (B) in the production of
macadamia in Yunnan province, the accumulation characteristics of Ca, Mg, Zn and B in litter, pruned branch and nuts
harvest were analyzed to provide a theoretical basis for the optimal management of Ca, Mg, Zn and B nutrients and help
the quality and efficiency production of macadamia. In 2021 and 2022, high-yielding trees of macadamia nut variety
A16 were used as the test materials to study the quality of dry matter, the content of Ca, Mg, Zn and B nutrients and
their cumulative distribution during litter, pruned branch and nuts harvest. The average dry matter weight of litter,
pruned branch and nuts harvest of macadamiat was 35.77 kg/plant, among which litter, pruned branch and nuts harvest
accounted for 19%, 32% and 49% of the total dry matter weight, respectively. There were significant differences in the
content of Ca, Mg, Zn and B nutrients in different tissues, and the overall performance was Ca>Mg>B>Zn. The average
cumulative amounts of Ca, Mg, Zn and B in 2 years was 126.13, 23.39, 0.25 g/plant and 0.89 g/plant, respectively. The
cumulative distribution of Ca and Mg in litter, pruned branch and nuts harvest was 45%, 48% and 7%, and 26%, 33%
and 41%, respectively. The cumulative distribution of Zn was 25%, 28% and 47%, and the cumulative distribution of B
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was 44%, 36% and 20%, respectively. Among them, leaves (senescent |eaves and pruning leaves) were the main accu-
mulation and distribution parts of Ca and B, while pruning leaves and nuts were the main accumulation and distribution
parts of Mg and Zn. The estimated apparent nutrient balance indicated that the total nutrient taken by Ca, Mg, Zn and B
was 45.41, 8.42, 0.09 kg/lhm? and 0.32 kg/hm®. After removing some nutrients returned by litter, in the absence of ex-
ogenous Ca and Mg input and the input of Zn and B 0.08 kg/hm?, Ca, Mg and B nutrients were deficient in macadamia.
The results would provide the basis for nutrient optimization management of macadamia.

Keywords: Macadamia; litter; pruned branches; nuts harvest; nutrient characteristics; apparent nutrient balance
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B 1 B ( Macadamia spp. ) 42 1L JE IR B}
( Proteaceae ) ## I % 5 J& ( Macadamia F. Muell. )
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111 KB KR Esm TR
AN R R T SRR Hidden Valley A16
( fAFR : A16 2010 4F EAH , AR M3 1 g 360 #k/hm?,
KRATHE 4.0 mx7.0 m, 2021—2022 4F[i] - 14 fif 5
7748k 10 800~12 600 kg/hm?, 0~20 cm + 554
LR N pH 5.1, AHLER 2478 g/kg. &%
1.13g/kg . A& e Pk 45 157 mgkg , A8 R Pk BE
46.83 mg/kg, A %54F 2.08 mg/kg A R4l 0.86 mg/kg.
112 #Hsk g 7ERFEFEHLIR 12 B8, 58
44, R 3RR, B4R 100 m, J#IEY (litter,
L)( 5 7548 &5 )| &4 ( prune branches, PB )
(EBYIAEL . 1) RS2k (harvest fruits, HF)
(i, B5e. B MEE (total, T) (T
Yy, B A RSO ), 1E 2021—2022 4F i) BURE
2—6 H, RMHEBRLARM A H WEREY 11K,
Gy RVENE L EAERITE SR s 9 T ORI AR R ERAY
(EER ™ 5, [FIRT N ZR . M. P8, db 4
ANTT 45 SR A 10 BRI, SRR IR A R — A&
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TH (f£ 70 CTFHET Do 3050 H R BOIE Ak it
4b H o, H N-P,Os-K,O 1k iE i & & 101-61-
133 kg/hm?, JEAERS 15K 4 BB, BPAEAEAE
(2 7). BRI (4 7). HRIE (7H) D%
JIE (10 H ), SIEEHISTERE R KL FE N ## 1T
IR 5110 . 4874l A A NI 0.02%
BIHIAS A1 ZnSO4-7H,0.
12 FHik

W TS R SIS, FRIEURE ) 0.2000 g il
6 mL HNO;, il fi#{X ( CEM MARS6, J[H )
ER R I o S N 1D T R
( PerkinElmer Avio500, ZE[E ) il 5E 41204 ) 55
(Ca) . B (Mg) . ¥ (Zn) . 1 (B) 4 FJC

R,
1.3 #iEAbE

Bl % ] Microsoft Office Excel 2020 #i1 SPSS
19.0 A AT RS 530, i Origin 2019
BAFER

2 BBR50W
21 BEMEBERAEEHLTFYRESB

WU R RS AT BRI . L>PB>NH
(Bl 1A ), 2021—2022 4F- P 1L T4 7 &1 34
4y 35.77 kg/tk, Hrh, NH. PB. L ‘T
S3M 670, 11.27., 17.80 kg/fk, 43515 4 5
% 19%. 32%. 49%, 2021—2022 4E43fic Hh i
HEYITEN . 54K, IR TY RN 12%,
2%, 5%, IERELE R P T B R 16%.
16%, RTHHRK . R, RAOEHTY RN
13%. 22%. 14% ( [ 1B ).
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Different small letters indicate significant difference among L, PB, NH in the same year (P<0.05).
B 1 SEilRREAEY. EEMKRIKRTYURE (A) ROESFEB)
Fig. 1 Biomass accumulation (A) and distribution characteristics (B) of litter, pruned branches and
nuts harvest of macadamia

22 BEMBRRAFAEL Ca. Mg, Zn, BTE
FOEE

HZ 17 H, AR Ca. Mg, Zn #1 B T
ARt xRy, BEEH.
Ca>Mg>B>Zn, AN[AZH4! Ca JLE & ik FH
e MRSERSREIL; Mg, Zn TR G RN
HALSTERSR>0>H; B iR G®N: HhA>
RESTERSTEAASRA>H5%; Ca. BILR TR
Mg B, T Mg, Zn TR o8 BT
FEM . FEMNER, FhS5HLEMEEER
BEH M Zn M B LR & &, X Zn 1 B TR
SHEAYW, EX Cafl Mg L& &/ L .

23 BEMBRERAREHLR Ca, Mg, Zn, BTE
EMERHE

CaltEZFEEHA: L=PB>NH (K 2),
2021—2022 FRM KR Ca JTLE B SN
132.23, 120.03 g/kk, 20214 Ca t Z E2HEE T
2022 4F, X FE R N 2021 4EIE M FEAH Ca
TLEZRBEET 2022 45, L, PB, NH 453
Ca i X Z2F &4k 57.41, 59.76. 8.96 g/tk,
HIHLITEM (89% ). B (80%) #4r CaJt
REMENE (K 3), MKk . R ZHECN
5.75 g/tk .

5 Cat &M% ,Mg It & BFRE R K : NH>
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Tab. 1 Characteristics of nutrient content in different tissues of macadamia
Ty 220 4 & Content
Year Tissue Cal(g-kg™) Mg/(g-kg™) Zn/(mg-kg™) B/(mg-kg™)
%t 12.10+2.81% 0.65+0.07% 6.68+0.43° 85.97+8.242
V&Y EAE 5.01+1.18° 1.73+0.22° 18.00+1.62° 19.40+1.19°
5 R 2.23+0.32¢ 1.29+0.09° 11.20+1.90° 20.24+7.69°
f
2001 o (53 2.1810.48;‘ o.41¢o.2o; 4.8410.50‘: 1.67+0.48¢ b
it 8.22+3.17 0.92+0.44 7.15+1.16 65.43+11.86
Wz 0.73+0.04¢ 0.66+0.03% 4.84+0.34 20.68+3.98°
B i 0.28+0.02¢ 0.16+0.02' 3.29+0.52¢ 4.07+0.51°
B 0.69+0.05 1.12+0.06* 10.73+0.34° 8.15+0.45¢
5t 11.46+2.372 0.6620.07¢ 6.41+0.34% 79.42+4.55°
JHIEY) AL 4.41+0.73° 1.72+0.22° 21.93+2.74% 16.54+1.53¢
R 2.66+0.46%¢ 1.15+0.13° 10.69+0.85° 20.66+5.16°
cd d e e
2022 ek 53 2.79i0.16b o.51¢o.11c 5.22¢o.27d 5.9310.32b
nt 7.94+2.90 0.91+0.32 7.90+1.08 40.44+6.76
Py 0.79+0.07%9 0.61+0.04 4.93+0.35° 26.69+3.00°
Rz 5 0.24+0.05° 0.15+0.01° 4.91+0.90° 2.61+0.89°
e 0.61+0.08'¢ 1.08+0.06™ 13.25+1.13° 4.62+1.82°
iy (Y) NS NS * *
HA (T) * * * *
Y xT NS NS * *

T B /NG 5B 3 7R AR R AR A Rl L 4 2
FRESALZE (P>0.05),

SR (P<0.05); *, **illRRZRE%E (P<0.05) k% (P<0.01); NS

Note: The different small letters in the same column indicate significant difference among tissues in the same year (P<0.05); *, ** indi-
cate significant difference (P<0.05) or extremely significant difference (P<0.01); NS indiate no significant difference (P>0.05).
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B2 BEMEZRAEHLL Ca. Mg. Zn. B TEFH BEREHE
Fig. 2 Nutrient accumulation characteristics of Ca, Mg, Zn, B in different tissues of macadamia
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Fig. 3 Nutrient distrbution characteristics of Ca, Mg, Zn, B in different tissues of macadamia

PB>L (&l 2), 2021—2022 4F Mg T £ &4
%A 24.00, 22.79 g/tk, L. PB. NH4FF3 Mg
JLR BB/ N 6.05, 7.63, 9.72 g/tk, HLI
BRI (70% ). F14 (57%) #5r Mg JLx B2
WA E (K 3), MEAER MgItE ZBHRECH
4.75 gltk .

Zn R BRERH N NH>PB=L (K 2),
2021—2022 4F Zn JuR R ESN 233.60.
258.05 mg/tk, L. PB., NH 41 zn oE B
39 59.38, 70.41, 116.03 mg/kk, HIHLITE
- (49% ). BRI (54% ). 1= (52%) #5¢
Zn ot E RRENE (K 3),

B LK REMELREMN: L=PB>NH (& 2),
2021—2022 4 B JLE R E DN 997.50,
790.05 mg/tk, L. PB. NH4EFH) B i & 2 A
435k 399.18., 324.26., 170.34 mg/tk, HIGLIIL
- (88%). Bk (93% ). H K7 (66%) ¥4 B
LR BERENE (K 3),

2021—2022 MR H L. PB F1 NH [ Ca
TLE BRI 45%. 48%. 7%, Mg T
ZRET R 26%. 33%. 41%; Zn JLx 2
Iy Hh 25%. 28%. 47%, B JTE ER RS>
Wk 44% ., 36%. 20%. Hrh, fgrtFIrSh Cadc
R ETEPEIAL, 4300 B BRER 40%.
38%, MM FIRA=H Mg JC & 5 B ECER AL,

A3 BB R 22% ., 24%; MRk Zn ot
R BT BB EIRAL, 5 b R R 17%.
24%; PENFINN B UG E 8 REUMECERAL, 4
Wil A SRR 39%., 33% (& 3),
24 BMERARRFEAHL Ca. Mg. Zn, BTE
FEO RN FE

DL HURP AL 360 BR/hm? (IR Y IR S Ca,
Mg. Zn. B JUERiEMNBIEST N 4541, 842,
0.09. 0.32kg/hm? (% 2); Hr, Ca, Mg. Zn.
B LR B £S5 2151, 2.75, 0.03.
0.12 kg/hm?, Jszileakas i 324573 1k 3.22.,3.50,
0.04, 0.06 kg/hm*, Ca. Mg. Zn. B JLEHAKY
IRy 1k 20.67, 2.18, 0.02, 0.14 kg/hm?,
R SR - Ak 5, VR B4R IR 40 H L &

F2 BMER Ca. Mg, Zn, BEERFTERUFE
Tab. 2 Apparent balance of Ca, Mg, Zn and B nutrients

of macadamia kg/hm?
L FArH A Input
JLE o — ——— IRy
Element  Otput JE ki A &L Baance
Fertilizer input  Return of litter
Ca 45.41 0.00 9.08 -36.33
Mg 8.42 0.00 0.96 —7.46
zZn 0.09 0.08 0.01 0.00
B 0.32 0.08 0.06 -0.18

T —RARFDTE, +FmRFTHER.

Note: — indicates nutrient deficit, + indicates nutrient surplus.
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i 44%i 18 | e SNE Ca, Mg TEE IR A,
Zn f1 B T Z B A 0.08 kg/hm? B LT, W
X G Ca.Mg #l B TTE 4 KWL T 5 ok 2,

3 g
31 EIMBRRANEAAMF S RBEE

Ca. Mg. Zn. B ICEEEWIEN T EAL, H)
EMYIER R AT IO TEIRIGE ., BIEN
R A BRI A R B A BB R, AT SR
FLEFRE S, AR TR B,
(ZE B VE IR F R 2 DL S Al as vy, PR 2k
BEAYRE SRR, IR, SRR St R R AR X
25, MELLFREHAA B R R e w A
LIRS Ca & 28N i (J50t, i) >
B>, B & AR P, Mg, Zn
TLE T ERIN  JEAESTER ST >0 >4, B
FEIERFIAEE I, BRI R R B
BRI A Mg, Zn SR SR TEMN
BICE & RN it >R >IE >0 >B 5%
HEBRE] Zn A1 B LR S RSB KR, XEFKZ
R ARAE M WG Zn, B LRI Sk, IRIER
A g R 5 25 AL W] Zn FI B ST AEFRMA B
e, WG DL R A, mE
Jita A 576 T A%, SRR o T AR it
32 EBEMERARALNFHERFMH

R KR T T A 3% 43 1T LA T4 S AR
RFENT RGO BTATE KR ZEPTEM B F74)
AL R N P K it s T, A e
Ca. Mg. Zn. B JLER 41 Ry TR FE3
o ARAFFREERFEWT, 77 100 kg LY 1 R i R
T 2L {HAE Ca. Mg. Zn., B LRI 25.60.,
27.77. 0.33, 2.26g, £ K Ca=Mg>B>Zn, X5
NAGAO #1147 ki 41851 MOODLEY 45
XN U A B IR T A SR AR — B
IR R SRA R S, Ca, B JLE EEAECLE
MR RIEC SR, dTAEAR SRS R 76%F1 71%:;
Mg JC & 4r BLAE A 45, o R AR B IR A B
39%?%, FEAWIS, Cafl B ILEIEMIEY . &
ke i =5, 4300 7 s R Y 45% , 48%F1 44%
36%; Mg Fll Zn JTTEAERS N 15, b a8
THEY 419%F1 47%.
33 Ca. Mg. Zn, B TEZHHERSREFHE
PE 5% &

2 P RN e SR el - SR 1, 35 pH 4.94, 41 |

B OBE. MR RN, RS Stk
B AR AR RO 53 0 352.78., 85.65. 2.14,
0.60 mg/kg'™, WY S FfAR 22 4F K FE P L TR
JLE, A5 Ca, Mg, Zn, B tREE= 504k,

LA, BRI Ca, Mg JGE it
FRCRIF TR, MAAELAMEY LR EZ
B P RTSe WT,  FHA IK TTR TOA AR
bel ) - 43 pH . ARG, 1.0 Ko/ R i A s
B, RIS 10962 FRAS AR fc it o 73 B 25 122
W58 # B CaO it FH B 42 8 T A8 A MUSIRFE 5K,
TR VD HEAE A 8 B I CaO., KPR 412
T 5% 3% W 1 S8 R A0 S el B4 e BE AT, RE4R T £
B pH, P IR A ST I A AL
B TR AREAX R 1K, SET R UEAR R
X WCR AR TF B P B, T A A2
W55 MQCOs X [AAR AR B | 14 i - 4 se P ph At
P R A RN SR S SRR T MgSOue
ZHANG %55V BF 5% 35 3% % Ml R JH A3 JE ( CaCOs
825 kg/hm?®) it EEAE (MgO 297 kg/hm?) Fy3s
it kAR RS R RIS, et
HE pH | BREEFR A S, BRSSP E R AR 1
W 5 75 A POV g R I T A AT, AT B
IR HEIERE SRR I 35 0 T SRR, BB
ik SR N Y [w e W) il S

BE L BAb 7R B i A i, H
HUETT 2 21E 5 W - 304 )5 1afi 2 afym A
PEVREETCRAM, PR TR 4 SRS, R
W M\ 12 mo/kg H4n3] 26 mglkg, B AT LA
AR SR BB Hk B . STEPHENSON (28]
WF 5% Al F A - TR 50 0.029%B01 75 Wi REfS 11 7, 42
o RN R SR R — G SR R R R
A i I 3 B o Y R A, it = it
R 20 B A AR 50 AT 58

TRYN 1 SRR — B BB Z AR, BB A
W3l L 0 R R WS 0t B 3R ar f e b AT A
Wlo TR I AE B Z 5, it X A AT
FIOCEMAN T, FORETL, RO B 1Y)
WA ECAES . 85, #F. Bl oo E, W5
RN IR e R . B AE B ST R

Sk
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