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Mineral elements for new shoot development in Xanthoceras

sorbifolia new shoots

LIANG Fang, WEI Xufang, BAI Yongchao, HOU Zhixia

( Key Laboratory for Silviculture and Conservation of Ministry of Education, College of Forestry, Beijing Forestry

University, Beijing 100083, China)

Abstract: To clarify the variable characteristics of mineral elements in the development of Xanthoceras sorb-
ifolia shoots, key nutrient elements influencing the development of various parts were used. Mineral elements
(N, P, K, Fe, Mn, Cu, Zn, Ca, Mg, and Na) in different parts of the shoots were measured using Autoanalyzer
and atomic absorption spectrometers with new shoots of X. sorbifolia from different growth periods. Distribution
regularities and dynamic change trendencies of different mineral elements in different parts of the new shoots of
X. sorbifolia were then clarified using a factor analysis and correlation analysis. Results showed that: (1) N, P,
K, Cu, Fe, and Zn in the shoots decreased during shoots development, and Ca, Mg, Na, and Mn in the shoots
increased. (2) Mineral elements in stem tips close to young leaves was always higher than young leaves. (3) Ex-
cept on May 7th, N, P, Fe, and Mn in leaves were higher than stems. No significant differences were found for

Na among stem tips, stems, and leaves. (4) Contents of Mg, Zn, and Cu in leaves at the early stage of shoot
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growth were higher than in stems, but at the later growing stage were lower. At the early stage, K and Ca con-
tent in stems were higher than in leaves, and at the later stage were lower than in leaves. (5) The factor analy-
sis showed that the contents of P, N, K, Cu, and Fe had important effects on the development of X. sorbifolia
shoots. The main mineral elements affecting stem tip development were P, N, and Cu; affecting stem develop-
ment were P, N, and K; and affecting leaf development were P and Cu. (6) The correlation analysis for uptake
and accumlation of mineral elements showed significant positive correlations of N, P, K, Cu, and Zn (P<<0.05);
whileas, Ca, Mg, Mn, and Na had significant negative correlations (P<<0.05). Also, P, N, K, Cu, and Fe had an
important effect on the development of X. sorbifolia shoots. To ensure a nutritional balance and plant health,
additions of P, N, K, Cu, Fe and other necessary mineral elements should be coordinated and reasonably ap-
plied as fertilizer, to achieve a rational and standardized fertilization program for X. sorbifolia. [Ch, 2 fig. 3

tab. 31 ref. ]

Key words: cash forestry; Xanthoceras sorbifolia; new shoots; mineral element; dynamic change
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AYRRIE R A . B BTE R R AR LR . 7RI SRR PR S A TR B SRR
AR, XTI AT B SR T R T RS AS L WOCRE Ty AR PR s B R R B AR KR
LB BRI R R K . R B FITAESS R . bk Juglans regia, BBk Actinidia chinensis®™, 4%
Armeniaca UulgarlsW%%WUE%%@J75@“35@@?5{X¢%33%%*E?’iﬁﬁ*ﬁqjEI(J R, %L Pyrus pyrifo-
lia "R A% Citrus sinensis ™ 55 AR 2 B FOCE MR EZE X . T K. . i, REREZ
6] B 23 A REAE AT 53 BT o TIL B35 X AS Camellia oleifera F R K B WM R s S E R KRV, EF
WRBBH A, 8. FooRm T, JFHMEREMMAERKKS, Hirtha . o, 2008
SRR X T SOE R TE SRR WAL, BRI AEORI X P Y R HEAT T RS, I
SCHRER BT R B R TR AR AN A L IR, RREAE T UE SRR 2 R A R i
PP B I R BRSBTS AR R B, AR RS I 2R L iR L ZRBESEAN RIS I SR A AR AL R
P K AT REAEAE FAE ELA FH 8 AN T A o AR 90 SRR B AN & 7 2k AR P OR [RIES A B T T 3 0 o B %
AT /00T, B AR SO RN & B i B P AR OT R R (R F ) A ORI 3 E 480 2 i
7, R A T LR RS T R EHER TR, KT EICRZMARAENMHEXR, N T
i SCoRE LA R o R P O AR T RN U BT S TR R S

1 AR5 7

1.1 3w

W I SOE R B, K A LT BP0 S AR SOERB, Bk T 2016 4 4 H 15 H W 28 il A
i, #2016 459 A 19 H EEARMZHROMHAE ) 1o RIESCERBAMAERKFEE, 4 HISHES
H 21 HOoBid a3, BOkedh LU 5 A s A 4 o), DEFBEHTE R, S A 21 HIT IR IR
a1 UG Ao BROCIBORE BEALE UK 35— SO0 I E 1 SOE R AR Stk T AVNX, BEBOUR® 6L 4 407
] S0 EOHBT A 5~10 2% - Bk, RS0 1 AEdh, 3WRER . RIESUERBME AN LT REARR,
BRFE R 7 2R O R K AT 1.5 em AN o g S B (S50 T H AL BOR R BL Y2 BD) |
AL WA NI SV TR =24 C1) &= N R SRIDEN= S INIE S NI =32 S0P AL WA NIV N K I A=Y =dE RS
JALZEBET 2R B« ARBALZEBXT R M A, 30 7 AL, B ERAL AR T A RE AL, TR
ZHC20 g-HEALT, HITAT ORI o B R A 77 I U R B A P TR] o HARRE RIS DL 1,
1.2 WMRF*

2 AN TR HB AL ) B A iy BT 105 CHEAT 2R 75 30 min, SRJ5 80 CRMETHATA™, ke bh b b5
BT THRALAF I o RSB ARIBCHE T4 i 0.2 g, S IR-1d AL & (HSO-H0) 1 & e, L 3
I AN E . k. FRRERRARIORE S 0.2 g, ZRAHIR- IR (HNO-HCI0.) I 2 s, R T it



626 TR AN N N = 1 2018 4 8 J1 20 H

F1 XERFHERERIFER

Table 1 ~ Sample type and sampling situation of Xanthoceras sorbifolia new shoots
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Figure 1 Variation characteristics of major element in different parts of new shoots during the growing stages
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Figure 2 Variation characteristics of trace element in different parts of new shoots during the growing stages

23 WEREEWMETFSHR

MZER . ZEB MAMGAHETREAXGE DD AES: 8. A, 8. WS CERHEAEAE
FEGY I, 2L BB RS — 05 22 T A I 505 228 R T 50%. R, SR — AT
TR A E R R B WA BRI, NZER EB RSN T RGBT ES . & B Bk
B AR SOE AN R B A E BRI

R2 XERERXR, ER. AT ERANREKENE FHETER

Table 2 Rotated component matrix of shoot tip, stem and leaves of Xanthoceras sorbifolia

L ERSY By R RS
W BILR
1 2 1 2 3 1 2 3
£ 0.903 0.370 0.866 0.382 0.244 0.897 0.129 0.002
773 0.740 0.659 0.809 0.460 0.299 0.833 0.518 0.060
p 0.886 0.206 0.675 0.644 0.186 0.486 0.679 -0.250
S -0.266 0.910 0.900 -0.266 0.104 0.894 0.033 0.227
il 0.691 0.630 0.161 0.130 0.903 0.576 0.324 0.631
K -0.892 0.202 0.142 0.433 0.633 -0.132 -0.074 0.936
2 0.580 0.421 0.536 0.171 0.430 0.639 0.574 0.150
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3 0.134 0.904 -0.204 -0.854 -0.096 0.089 -0.780 -0.224

Yl 1, 2, 3ABIFRANT F, BAE
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TR (P<0.05), B, Bk, . 855205 S AH5E (P<0.05). ZEBIhA. o, 81 . &, 4%
A EA G (P<0.01), BRSAE . Wi, 8. Bl B3 EMR(P<0.01), B, #5585 %
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Table 3 Correlation among the contents of mineral elements in new shoots of Xanthoceras sorbifolia
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SR A B SRRSO RS AR R KRETCRA . B, WS METRY . BERRE
KR R, AEREIE TR, MBI TR SRR TR AR ZEE TR LT FRER
P KEITUTRM ., S5 MR TR MHE R & & R AR BT R A T b 25 B A A R
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AR gt b AL B B BERION R B e, i e S L BE L B ARk BT 4 B
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TCERM AL AL, BRI SOERA . B B ESFAE S I b s T R AR 2R,
BELOBEL BB OBS o B0 AE A A K R E A AR KR I b i L AR 2R Berh . AR SO SR
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