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Effects of Different Rootstocks on Photosynthesis and Chlorophyll Fluorescence
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Abstract: To determine the effects of different rootstocks on the photosynthesis and chlorophyll fluores-
cence characteristics in walnut, 2-year-old seedlings of the walnut cultivar ‘Lyuling” were grafted onto the
cultivars of “Zhongningqiang”,“Zhongningyi”, Juglans hindsii and J. regia rootstocks. The diurnal varia-
tion of net photosynthetic rate (P,) of ‘Lyuling” walnut grafted onto the 4 kinds of rootstocks all showed
a double peak curve, the maximum net photosynthetic rates were J. regia (17. 92 pmol * m * « s ') >
Zhongningqiang (14.17 pmol * m * « s ') >>J. hindsii(13.02 pmol * m * + s ') > Zhongningyi (12. 34

2

pmol « m * « s '). The diurnal variations of T, and G, of ‘Lyuling’ all showed a single peak curve,and the
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maximum transpiration rates were Zhongningyi (5.36 mmol * m ? « s ') >]J. regia(5. 11 mmol « m *
s ') >J. hindsii(4. 90 mmol « m™*
ues of stomatal conductance were Zhongninggiang (0. 22 mol * m
+s') >J. hindsii(0.19 mol * m % « s7') >]J.regia(0.17 mol » m™*
of C, were similar to converse parabola types. The daily mean values of WUE were J. regia (5. 19) >
Zhongningqiang (4. 97) > J. hindsii (3. 63) > Zhongningyi (3. 49). The diurnal variation curves of Fv/

Fm and PS 11 of ‘Lyuling” were converse parabolic types. The diurnal variation curves of F,, and ETR of

+ s ') > Zhongninggiang (3. 41 mmol * m % * s~ '), the maximum val-

—2

* s ') > Zhongningyi (0. 21 mol * m™*

+ s 1. The diurnal variation curves

‘Lyuling” walnut grafted onto Zhongningqiang,Zhongningyi and J. hindsii R were irregular double trough
types,while that of grafted onto J. regia rootstock was single trough type. There had positive correlations
among P, and T,,G,, P,, while there had negative correlation among P, and C;. ¢ PSI[ , ETR, and the
difference levels of correlations were significant or not significant due to the different rootstock varieties.
Comprehensive evaluation of photosynthetic and chlorophyll fluorescence characteristics of ‘Lyuling’ wal-
nut grafted onto 4 kinds of rootstocks was conducted by principal component analysis,and the comprehen-
sive evaluation values were 0. 66,—1.59,—1.83,and 2. 75, respectively. The results showed that the wal-
nut (J.regia) rootstock was the superior one that suited to the ‘Lyuling’ walnut at the aspects of photo-

synthesis and chlorophyll fluorescence characteristics.

Key words: walnut; rootstock; photosynthesis; chlorophyll fluorescence; evaluation
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Fig. 1 Diurnal variations of P,(A),T,(B),G.(C),C;(D),WUE (E)

of ‘Lyuling” walnut grafted onto different rootstocks
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Table 1 Mean values of diurnal photosynthetic parameters of ‘Lyuling” walnut grafted onto different rootstocks
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‘Lyuling” walnut grafted onto different rootstocks
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Table 2 Mean values of diurnal chlorophyll fluorescence parameters of ‘Lyuling’” walnut grafted onto different rootstocks
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Table 3 The correlation coefficients of P, and other

photosynthetic and chlorophyll fluorescence parameters
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Table 6 Principal component factor scores and photosynthesis

and chlorophyll fluorescence comprehensive scores
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WA BREE AR SR IE T B E S ReE LA BE
S N ARG AR SR U5 R B R B e G R K 4y
FIH R B H S8 )8 5 2 57 R B/ MR IR HEF
PR > b o > duon o SR A > 7 &L AL
SEMHYEN - FEAREER . HRERTH
TRLOMERE CO, W F 2R, — ik, 2
REMS 3 IR SR AR O & R Pk B AE A SE B0 il
A REFE — & B s . AR 56 vh T e
T Al A FE AR A B s T AR R b 2 L HE
s R B e A e X 5 BN A A 5T 45 R
FEAL .

AN TR AR iy A o) 42 et B 7 - 2 2 9O S
A — S BT R R F R 2 i
PSI AL F AL 1 0L . F. B 8fE Bk, 36 B AR
%A I A RN 1 e R 2, B0 5O g 0
DAL NN N e A NI R T D GRS 3 L =7 o 4 O
A WL S AHE T SR AN A L T R b
M RAZ B A AR B AR T 0 kN R FL fE
ok i O R BV AR TRk TR AE R L L H
BIE KB IMROCHE T 35 R bk > rh i > h 7 5
SAthn BAERE . Fo/Fm %5655 PSIGik2#
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SERRCE Y . AR P AR TR T
Fo/Fm H¥{EH A 0. 83, & & AL o B A% HE, £
A5 A0 SRR RS AR EL L 3X 3 FhAG A B I 35 4
LRI AZ Ak B PSILE W) G e 5% AL 803 T 4 il AR )
CERIE BRI A F, JOPSITLETR JC i % 520 .

Mgk R VOGRS A E I E UG, 5
M F B SRS e A8 bR AR E L 4 E e S B fE R
I A ) X8 D' T 1) MR AL A% 3k R 48 45 1 I TE R R
M ARG L4 BRRG K SIS BBk F R P,
FH R B /N S Ak = v 7 5 > b i SR AR > o
S X AT BE S B TAE A R IO B IV O S S B Y
A BRI — 5 1Y A A B AR 0 i B — &
Z A I AN B2, Fo/Fm {8 R 5630 48 b5
AP R SRR R 4 FhRR K SR04 BBk
Bl 5 ' BER FE A 3S 0 Fro/ Fn B S B AIG L ${EL 720, 8
LR UL B E A B 77 . Fo/Fm i H 2246 550k
G H A BR KA, —F R AL, XS
FUET B IR A B, 4 R SRS Bk Y
OPSII 5 P, ¥ 240 3 A &, X 5 EHRE 1
WEFE 25 5 FH L. 0 5 3 3 2 S A 98 45 RS —
B B TFEOL G R S5 RG IE TN AE
K Z M HAE VLA A ik — A e .
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