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The Effect of Rootstocks on Change of Fruit Quality and Storage on Tree of
Citrus reticulate “Nianju’
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Abstract: The fruit quality of ‘Nianju’ tangerine grafted on Citrus limonia and Poncirus trifoliate was
studied from Nov. 2006 to Apr. 2009. The results showed that the two rootstocks had significant effect on
fruit quality. The number of ‘Nianju’ fruits on P. trifoliate was larger than that on C. limonia, but the yield
of ‘Nianju’ on C. limonia was higher than that on P. trifoliate. The fruits of ‘Nianju’ on P. trifoliate had
lighter weight and smaller diameter and longitudinal diameter than those on C. limonia. The fruit shape
index of “Nianju’ on P. trifoliate rose slightly and that of ‘Nianju’ on C. limonia decreased slightly after
color break. The peak of vitamin C content of “Nianju’ fruit on P. trifoliate was slightly higher than that on
C. limonia and appeared about a month later than that on C. limonia. The soluble solids content of ‘ Nianju’
fruit on P. trifoliate dropped slower than that on C. limonia after they amounted to its peak at the same
time. The content of reducing sugar, sucrose and total soluble sugar first increased then decreased and the
rate of increasing and decreasing showed significant difference between fruits on the two rootstocks. The
result of principal component analysis showed that the fruit quality of ‘Nianju’ on P. trifoliate were better
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than that on C. limonia and the period of fruits of ‘Nianju’ on P. trifoliate holding its quality on tree was 30
days longer than that on C. limonia.
Key words: Citrus; rootstock; quality of fruit; storage on tree

‘4% (Citrus reticulate ‘Nianju’) /X ZHI#15¢ (Poncirus trifoliate). 2% (C. limonia) 1F
A, MRS (C.aurantium) fEfGA. FERNISE (2008) HREAN R AN A BAAR A ACHI 45 R
A€ s HEDN ARG RO (IR 45, 1987; BOKZL 4%, 2009). K Tt HK
SRAN TRl A 47 A8 SR S5 it ST PRT M), AJE T AR e R BRAGE DAy i A 18 At RS i B R D o R o ot 3 ) A
b, B BT VARG AT 2 R B B R B A IR AR P AL R T2 1 i

1 MESIHNA

PRI T 2006 4F 11 H 42 2009 4 4 H A6 RAE 15 e st L SR kAT 56 X 4 B 7 4y 2=
AR, FHE 20.8 °C, FFEZ 2200 mm, TR 301 do IO RE 22 L, BHYGTE AL,
NI, TOREM AR, SRR A 5 4E (2006 4F) E, FRATEE 2.5 m x 3.0 m. ARGEERE
P2 2.4 m, FEIEZ 2.1 mx 2.4 m. ZERERM 2 2.6 m, WL 2.2 m x 2.5 m. UL,
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2 HiR5rH
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Table 1 The effect of rootstocks on dynamic change of weight, diameter, longitudinal diameter and shape index of fruit

Jii /g Fif2/cm Y 1zlem RIEHaEL
A Weight Diameter of fruit Longitudinal diameter of fruit Shape index of fruit
Month  4n g A B A g # L

P. trifoliate C. limonia P. trifoliate C. limonia P. trifoliate C. limonia P. trifoliate  C. limonia

12/Doc. 43.6+38(c)b 47.6+49(b)a 461+02(c)a 465+02(cC)a 341+02(c)a 354+02(c)a 0742(c)b  0.761 (a)a
1/Jan.  477+60(c)b 498+68(b)a 465+03(c)a 477+03(c)a 350+04(c)a 3.61+03(c)a 0753 (b)a  0.757 (b)a
2/Feb. 534%52(b)b 588+7.4(a)a 4.88+03(b)b 508+04(b)a 3.76+02(b)a 3.84+0.2(b)a 0.770(a)a  0.756 (b)b
3/Mar. 57.7+69(a)b 637+83(a)a 502+04(a)b 523+03(a)a 3.89+03(a)a 395+0.2(a)a 0.775(a)a  0.755 (b)b
4/Apr.  603+84(a)b 628+90()a 504+04(a)b 536+08()a 391+04(a)a 403+04(a)a 0776(a  0.752 (b)b

e $ES AR A RER R FIRPREARAS RN ) 28 08 2 KF (P < 0.05), 85 AMANRI 2 RER AR B fiti A [FAH RN R) 2 98 B35 K1 (P <
0.05), .

Note: Different letters in brackets of the same row indicates significant difference at P < 0.05 in different months. Different letters outside
brackets of the same row indicates significant difference of two rootstocks at P < 0.05 in the same time. The same below.
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ERG LIRS IR, BRPHMREERISS 2 4F 4 ORI, 2007 4E 4 A1 2009 4 4 F1S M 1EH P2 5,
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Table 2 The fruit number and yield per ‘Nianju’ tree

4 Year PAREILB Fruit number per tree MRk kg Yield per tree

B P. trifoliate 45 C. limonia L P. trifoliate ¥ C. limonia
2007 813+ 105 (ba 784 + 93 (b)a 48.1+5.7 (b)b 50.2 £ 6.6 (b)a
2008 248 + 18 (c)a 192 +24 (c)b 15.2+1.8(c)a 12.8+2.2(c)b
2009 967 + 125 (a)a 952 + 117 (a)a 57.5+7.1(a)b 62.1+7.9 (a)a
P14 Average 676 + 83 642 +78 40.3+49 41.7+56

RO RS R AN N ER R 2, O T D8R & 7 R R, b 2 2 5 i A
2, 00 11 A AN T B REARREAT T B b (GR 3). ARHER 3 TR, ik B
IR = 85% (M ARHE, W45 R EAT R HEAL AR e S R T P RIS ) B A AR E =
0.04134V/C - 0.47863TA + 0.34626RS + 0.71702S + 0.47584TS + 0.37514SSC + 0.08210TSS/TA + 0.07847
SSC/TA + 0.04311W + 1.03220FD + 1.46775FLD + 33.363830; ZZf5fiki: F = 0.8101F, + 0.1698F,; F; =
0.03944VC - 0.46382TA + 0.06348RS + 0.73217S +0.40347TS + 0.26813SSC + 0.10201TSS/TA +
0.10312SSC/TA + 0.04990W + 1.77974FD + 1.62123FLD + 33.20270; F,= 0.03156VC + 0.16680TA +
1.97659RS + 0.93023S + 1.01607TS + 0.66462SSC - 0.05929TSS/TA - 0.05119SSC/TA - 0.02371W -
0.78570FD - 0.58561FLD +34.60767; F = 0.03475VC - 0.25439TA + 0.60825RS + 0.74387S + 0.55431TS +
0.36532SSC + 0.04946TSS/TA + 0.05251SSC/TA + 0.02572W + 0.93434FD + 0.88844FLD + 31.56036.
XA E F 2l AR FBE G S 2R 5108 VC 4R 3R TA NATEIR; RS Jik bk,
S N REHE; TS M, SSC N RIETERE JEY; TSSITA JyBimztt; SSCITA JyRmeLL; W b S5
H; FD M RSEREfE; FLD RSEHLE,
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3 MHBANEBRE 1L MRRERGEES ST

Table 3 Principal component analysis of eleven quality characters of fruits from P. trifoliate and C. limonia

- i P. trifoliate R C. limonia
o ERETY FREE) EIRERTY
The first principal components The first principal components The second principal components
#4725 C Vitamin C 0.278240 0.322623 0.236623
WY E M Titratable acid -0.326757 - 0.359543 0.129856
& 5B Reducing sugar 0.311275 0.030294 0.479526
HERE Sucrose -0.295108 0.251095 0.312808
JSbE Total soluble sugar 0.216572 0.198072 0.474409
Al E JE4 Soluble solid 0.251352 0.197737 0.468611
FEERLL TSSITA 0.314399 0.349426 -0.192097
[#& k. SSCITA 0.313629 0.356013 -0.165444
Jiii Weight 0.333174 0.348158 -0.187950
fi#4% Diameter of fruit 0.326375 0.353538 -0.178845
2042 Longitudinal diameter of fruit 0.327131 0.359579 -0.152017
FFHE{H Eigenvalues 9.59806423 7.16744050 3.15485464
BTk #/% Proportion percent 87.26 81.01 16.98
FRITTHR % /% Cumublative percent  87.26 81.01 97.99
ARG B 73 T3 SR A ) SRS 0H (& 30 ¢
20 SR AM LA L 5 S T B SR 52, %t
. \ e g . N 26
Yo WA E AL SR S0 T2 A S, Szl 4 “
. 24
IRIORNEGT 3 7 PRI SR AR, 50
?ﬁlﬁﬁﬁﬁ\%ﬂﬂy 28.49346 %D 26.57712, JHQE%*EP ﬁ E 20 —a—— FIRE4EAE Nianju on P. rrifoliate
— 5 L —%— Ff Nianj C. limoni
RARSMAM SR TR, A kem Fdwr 0 (L S on o
N . . N = . 2z ; ;
S R IR A B ATt D 0 N FIRRAERGAIER Trend of €. fimonia
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IR sz — R ABERE L 3 H T A), TARAL SR n &y Fig.2 The change of comprehensive score of PCA on fruits
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R Hs A ETr, AR RSN R e BURCR ST PR TERDEY . diE s C i, IR
EBECL R (It R LAy vt 1 BRGNS i P PR )5 SN TR AR, U T AR SRS PR ] A
RN RS . O o B R AR SR S SR B A R T AR R S SR A1 ot I
RSN W FOE BB A ], A9 T R IR SE M R CUT AR R RE, B SR SELR 13 0 I (E
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FRACRIRE KB, R BSR4 R (Yonedaetal., 1993; Yakushiji etal., 1996) &%
M. @ RES (2003) HAEKREE/NIRIERERMA, B (1998) HAKAZ AR B BB 1E
FEBERERAR,  FIRBFR W AR K02 (W R A SR S8 T T 2R K R IR A SRS o 53 ARAS R AT
PRS28BS R A AN e RIOTIE 4%, 2004; BAAIET %%, 2006; VE K %, 2010), [%
ALRIAR AT (1993) W FUAN Rl A L IR H A RUBT 2 B8 R B BAE ARG L 2R K /T ARG AR,
TR A KRR A N B B35 EA e, SE#A £ 1R (2004) KRBLH A& N BAm i, oy
SESLAAT TG I, T R S SRS AR R SR ARG, TR m R E R R 4E A 5 C
S, KRR E . WP ARG RS T v el . 4i2E 2 C. ATERDEY . B (D Ry s T
BEBMIRS, TR LR ARG AER LR, Warge e —REmE, EA R — D%,
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