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Canonical correlation and principal components analysis of different
production areas of Dendrocalamopsis oldhami with quality

indicators of bamboo shoots and its soil nutrients

ZHENG Rong
(Fujian Academy of Forestry Science, Fuzhou 350012, Fujian, China)

Abstract: The analysis of principal components and canonical correlation was applied to study the correlation
among quality indicators of bamboo shoots of Dendrocalamopsis oldhami and soil nutrients in 12 production ar-
eas in both Fujian Province and Zhejiang Province. The results showed that the cumulative variance rate of the
first three principal components was 84.658 per cent in the principal component analysis. Therefore, the three
principal components could be used as composite indicators which reflected the main quality characters of
bamboo shoots. The first three principal components included the contents of reducing sugar and water-soluble
total sugar, the second was water, and the third were protein and total ash. The quality characters of bamboo
shoots were significantly correlated with soil nutrients, the first canonical correlation coefficient was 0.999 99
with the canonical information accounted for nearly 100 per cent of the total canonical information. The soil af-
fected the quality characters of shoot mainly through its pH value, total nitrogen, and organic matter. The
contents of reducing sugar, water-soluble total sugar and water in the shoots were predicated by the first
canonical variables. [Ch, 3 tab. 15 ref.]

Key words: cash forestry; Dendrocalamopsis oldhami; soil nutrients; bamboo shoot quality; principal com-

ponent analysis; canonical correlation analysis

B A P S IR I A B B AR, R DA — R AR A (9 B S MR AR O IR, 3R 55E R 1 X A )
A7 3 Bty SR B W ) S AR AT — B MO TARE RIS i, AN REEATSE4 R 8, A+

Wk HY . 2011-10-30; &[0 H 1. 2011-11-18

BBTH . WEA = RBHEIH (97-2-27) 5 e Bobol BHE HE) 350 H ([2010]1TK26) 5 B G AR R R 77 1L
FHMAREE B E A SR 5 | AR A ARRIE &5 MR N R S B B

TEF A . B, MR TR, A, NFAZEMSY ., E-mail: zhengrongyy@163.com




5529 5 50 KB A R AT G T S SR O ) S S AR S 711
S B JE s WA i B R T R R A S R G W ORI RE B A i i T i, A A K

JIT R K 53 G FE A IR S &l AR RN I, I s e B AR B A R RN BT, S/AT Den-
drocalamopsis oldhami J& " [E F§ 7 HEF AR, SEAMTRMNRE, W2 HNINNEHERR, 478 m
il JoT 5 R RGP AR PR IR G, (HAZ A X T4 99 o 5 138 5% IR 00 22 18] (R IF Y i i 2 AHOCHRGE .
W, AWFTESE G A P b P B U A 5 A B Bl b, T FE Ay MRYAR OGS B O I S AR AT A B
ZEA MR B R FR I AR OGRS M S A 0 B R R BRI T, B AE AT e Y
TSR AT R AL BSR4

1 MHEETE

1.1 #ERIE

A TR SR AT R 35 X ) 77 (B R A AR e . IR KEE kR B [l N e,
WL RS | BRg . ISR, )AL 12 = bR A i R G Bl , b, B3 pH E (v), B A (x,, mg -
ke™), A (x;, g-kg?), AR (x,, mg-kg), BAH (x5, mg-kg)FIAILET (v, g-kg'). 57 F LT
Febm: KA S E (y, g-ke?), BIEHE(y,, g-ke), KHEEEHE (v, g-ke?), HEAT(y, g-ke),
Ko (ys, %), BT (ys, %), BLETHE(y,, g-kg™) o A K7 HUME DL K IBORE I A5 23 #7125 WL SCHR[6-7 ]
1.2 SHitsw

1936 4, Hotelling ¥ &2 AH G 3 B4 ) 2 Z2 A BEHLZ 7 5 24> BEAL S £ Z 18] 19 A1 OC5C R i,
P T RIARSE A, AR R HUR A BESY 2 AR xy, o, e, x By, v, e,y ZTTAIAHOCOC R,
G3 BB T A AR S S A RRME M G, B BT 2 HER B RR Z M MA GO R, ok
OBIX 2 HAR R M A DCOC R, XSRS 4R AR B Ry IRV AR 5 B 08 G AT 12 )7 b L3R 40 | B 55
B REE 2 4, HIEFRAFEARICH X = (%1, x0, x5, x4, x5, %), EEFFSHBERICN Y
= (}’1, Y2, X35 Y45 Y5, Ve, y7)’o ﬁ%ﬁﬁ?ﬁ%&ﬁf’i%ﬂﬁfﬁkﬁ%*ﬁ, %ﬁ%i%%ﬁxﬁﬁ%& A%ﬁnﬁ
(LTS3, SR DPS 6.55 idi ab 3R 2 E AT 32 535 LT AH 5C 20 7

2 HREGAHH
21 GITEE R MERS S

EANFTERN] . SRATEE S T 28 IR Z WA AR —E AT SR 205G 2R, B SE T A S PR AR
OATIAEAE AT RERO R B &, I, W B LR SRR, BRI A% M Ak A A £ 45 i TR

ll’é’{ﬁD
B3 B RS AR AR N ST MR 3 R B T AR o K B R Y 7 TR RS AR AL A 7 A R, SR
RPN TTER R (3 1), 2P Fr 8 2R s . /i 3 A 2204 iy i 5 B i 7 L B 1 84.658%,
1 ERSHREHERFIAERNE

Table 1  Contribution rates and eigenvectors of principal components

PEAR 1 Eorh 852 Eorit 553 F o 54 Eorit ENIE
AIER -0.329 3 -0.436 2 -0.089 1 0.650 5 0.312 3
& b 0.520 4 -0.117 0 0.147 7 0.079 3 0.291 2
K B 0.494 5 -0.121 3 -0.071 1 -0.045 8 0.622 7
HH R -0.096 5 -0.507 4 0.677 6 -0.453 6 0.000 0
K4y 0.298 2 0.559 6 03219 0.179 1 -0.062 5
SR 5 -0.344 1 03533 0.583 8 0.290 2 03252
HET 4 -0.399 4 0293 1 -0.248 5 -0.496 3 0.565 9
FRIEH 3.276 1.829 0.821 0.570 0.372
T3 22 ST % 46.807 26.122 11.729 8.147 5.309

S0 2 TR % 46.807 72.929 84.658 92.805 98.114
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OKIEPERME ), ye(BIKSY), v CHLET4E) Z R R AH SE PRI B3R, Hob, x5y, y BAEIEME, H
FHE RS0 0.631 F110.576, 4 L5 pH AT, 8F A0S, /KIEE S 2R & Z, M 5
yr, ¥e S MG, A IC R B -0.688 F1-0.594, RHIRE#E + 3 pH (E T, SEFAHILAF4E . K5
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Table 2 Correlation coefficients between soil nutrients and quality characters of bamboo shoot

AHE R
fiff 55 8 B
X X X3 X4 X5 X
¥ -0.499 0.208 0.301 -0.076 -0.059 0.490
Y2 0.631%* -0.030 0.091 0.277 0.303 -0.095
Y3 0.576%* -0.289 -0.267 -0.007 -0.046 -0.337
Ya 0.076 -0.376 0.436 0.412 0.019 0.281
¥s 0.385 0.109 -0.167 -0.079 0.248 -0.294
Yo —0.594* 0.113 0.059 -0.145 0.050 0.266
¥7 —0.688%** -0.221 -0.518 —-0.498 -0.603* -0.203

BEWT . AHE R E PEAKF rgs(11)=0.553, 1o (11)=0.684,

H, Xp5eh B TR 0 2 AR S AT IARUA OC e M, IR 7RG, AIA5- 3] 5 2H S A
Ketk, SR T R, HE3IE, Bl o =005, FAH 1 HMBHEEREGE 0.01 (8 F K, i
Hofth 4 20 UAVAR B R 3K W E KT, FR R EE 1 X AL AR R T AT, P 2 4R AR 48 A e M 3k il Y
AR Y R B ST R LRSS R . ISR R AR ZE 1 LAV i U,=0.667 0 x,+0.104 9 x,-0.227 3 x:+0.016 0
04-0.322 2 x5+0.623 3 x¢; FFEF M 1 MAVARF V,=0.191 1 ,-0.389 1 y,+0.193 0 y5+0.317 6 y+ 0.489
5 y5-0.534 5 y-0.385 6 y,,
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Table 3 Canonical correlation coefficients

HLTRI A % FR KL KU F i BE .3 K
0.999 99 165.786 13 42 0.000 0
0.999 98 42.381 53 30 0.066 4
0.946 46 7.890 54 20 0.992 6
0.841 30 1.683 91 12 0.999 8
0.518 62 0.000 00 6 1.000 0

P T D G 7 o 0 B S — 3, TSR B R T RE RS MR A AT AR, B R AR o A i R R A
B FHAR AL F8 R 2 1 22 0k R AR 2 1) R B0 R U,=0.628 97x1-0.141 34x",-0.523 70x"+0.096 84x°,-0.078 08x"s+
0.542 85x%, V,=—-0.061 09y",—0.607 98y",+0.590 86y"3+0.274 82y",+0.325 08y"s—0.294 59y"—0.097 66y, H:
Feoxi=1,2,3,4,5,6), vi(G=1, 2,3, 4,5, 6, T)NHBFEAbRHELAE R,
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