AR FLFE 2026,51(2) : 54-62
Journal of Northeast Agricultural Sciences DOI: 10.16423/j.cnki.1003-8701.2026.02.009

TIEREEXNSEMEBERKMEEIERNZ A
iE N PR Y

mXELE O RVLRWAELY R E R KRR
(1. SEIH 28 L o B IR 5T BT, 53 B 550001 5 2. 1 35 W& 7 e e A b A= 25 2 458 5 0N A48 19 A AR 2 00 00 B 5 3l , S M S
558300;3. BN KZAMEERE, e FH 550025)

O ARETIR R RO S ARG, DL 2 AR A S A W O MR B L pH3 4.5.6.7 8 I AR 5T, JE A T
FE 22 AR A AR AR, R 32 o 20 B RS R PR BOER S AT ER G T o A5 SRR BR 2 AH R AR B i s A
oA A K8 bR BE A 38 pH B8N e FH 5 5 R R, H pHS Ab P/ . i Ak S8 AL 5 Ak B (SOD) T 1 i 48 fk SUBF(CAT) 1%
PE i AL ) B (POD )i M (T8 RS (MDA) S & ATV PR B 1% o L 7T U PR oWl 5 1k I 220 R % i 3 Bl pH 3 0 22 58D s

BEm %, SOD (CAT . POD 1% P4 T MDA | Jifi 2 2 1% 5t 35 7 pHo6 4b 3 fe fI% , ml i MM vl i M 28 11 &% f 7 pH4 b B fie /b
MR a MR B R S B R R I pH B KIS, R o B MR R T EEpHS MR L RS2
TEpHT AL BiR 22 . G il A(P,) AL 3 BE(G) 28 18 3R 3 (T) B B pH 4% K %6 TG T [, HLAE pH4~7 Ab B & 35 KT
pH8 4bF 5 B[] CO, He B (C)#F pH8 AL ¥ b 5 o E Ay /- A&l SRR W phd i &  RAL S BB R gt a & it Bt
SRR O R MDA S CAT I M POD I 14 11 SOD I 1k 25 AT /5 O Sz e 25 2 kE 5% A K 1y BB AR b . 2T
S R A G TP AT S T B A B AR Y T SRR HE)T Oy < pHA>pHS>pH3>pH6>pH7>pHS .

SRR M pH; AR AR K AR B R 5 3 A AT S BRI AV

B 5> 2K 5 :5685.21 XHERARIRAD : A X E S :2096-5877 (2026 ) 02-0054-09

Effects of Soil pH on Growth and Physiological Indexes of Rhododendron dela-

vayi and Its Adaptability Evaluation

ZHANG Wenting'?, CAO Yang'?, DAI Lihua', ZENG Song’, TIAN Ao'*, ZHANG Sunjian'?

(1. Institute of Mountain Resources of Guizhou Province, Guiyang 550001; 2. Pintang Karst Peak-cluster Depres-
sion Ecosystem Observation and Research Station of Guizhou Province, Pingtang 558300; 3. College of Forestry,
Guizhou University, Guiyang 550025, China)

Abstract: In order to scientifically introduce, cultivate, manage, and protect Rhododendron delavayi, 2-year-old
R. delavayi seedlings were used as materials in a cultivation experiment with different soil pH levels(3, 4, 5, 6, 7,
8). By measuring 22 growth and physiological indicators, comprehensive evaluation was carried out using princi-
pal component analysis and membership function analysis. The results showed that except for bud length, relative
ground diameter increment, and defoliation number, all other growth indicators first increased and then decreased
with increasing soil pH, reaching the minimum at pH 8 treatment. The activities of superoxide dismutase(SOD),
catalase(CAT), peroxidase(POD), as well as the contents of malondialdehyde(MDA), soluble protein, soluble
sugar, and proline in leaves all showed a trend of decreasing first and then increasing with increasing pH. The ac-
tivities of SOD, CAT, POD, and the contents of MDA and proline were the lowest at pH 6 treatment, while the
contents of soluble sugar and soluble protein were the lowest at pH 4 treatment. The contents of chlorophyll a, Iu-
tein, and total chlorophyll first increased and then decreased with increasing soil pH. The contents of chlorophyll

a and total chlorophyll were the highest at pH 5 treatment, while the lutein content was the highest at pH 7 treat-
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ment. Net photosynthetic rate(P.), stomatal conductance(G.), and transpiration rate(7,) all first increased and then

decreased with increasing pH, and were significantly higher at pH 4 to 7 treatments than at pH 8 treatment; the in-

tercellular CO2 concentration(C;) was the highest at pH 8 treatment. Principal component analysis indicated that

plant height increment, stomatal conductance, transpiration rate, chlorophyll a content, total chlorophyll content,

net photosynthetic rate, MDA content, CAT activity, POD activity, and SOD activity could serve as important

characteristic indicators reflecting the growth and physiology of R. delavayi. Based on the membership function

method analysis, the comprehensive evaluation ranking of soil pH suitable for the growth of R. delavayi was pH

4>pHS5>pH3>pH6>pH 7>pHS.

Key words: Soil pH; Rhododendron delavayi; Seedling growth; Physiological regulation; Principal component

analysis; Subordinate function analysis
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Table 1 Effects of different soil pH on the seedling growth of R. delavayi

AR

Number of new

SRR

Total number of

JLBL] ZERK/em
Treatment  Bud length

TR R

Number of fallen

RSB 3%

Relative plant

AT AR %

Relative ground di-

PRI B/ em?

Single leaf area

leaves leaves leaves height increment ameter increment
pH3 1.68+0.51a 9.85+0.70ab 21.85+1.02ab 2.25+0.83bc 37.50+2.17¢ 23.54+3.27¢ 12.59+2.04a
pH4 1.56+0.32a 11.15+1.47a 22.95+1.28a 1.94+0.30c 58.75+4.38a 30.21+2.29a 12.97+1.58a
pHS 1.60+0.16a 10.45+1.90ab 22.70+1.73a 1.80+0.37¢ 50.67+1.85b 29.76+3.32a 13.37+1.84a
pH6 1.63+0.47a 9.05+0.71ab 19.90+1.14bc 2.80+0.42bc 35.83+2.34¢ 29.96+3.68a 14.65+2.22a
pH7 1.28+0.36a 9.15+0.80ab 19.40+1.41bc 3.35+0.43ab 28.17+0.58d 27.17+3.96b 13.03+3.47a
pHS8 1.20+£0.35a 8.35+1.20b 18.95+1.81¢ 4.40+1.01a 18.92+0.68e 20.19+3.46¢ 12.12+2.32a

/NG R R R 25 573 1 35 (P<0.05) .

Note: Different lowercase letters indicate significant differences(P<0.05).
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Fig. 1 Effects of different soil pH on antioxidative enzyme activities and MDA content in R.delavayi seedling
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Fig. 2 Effects of different soil pH on osmotic regulating substances in R. delavayi seedling
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Fig. 3 Effects of different soil pH on chlorophyll content of R. delavayi seedling

6 rA
oot 0.06 B
« 5t T I
L # 0.05
e 4 t @
s = 0.04
E —
=37 £ 0.03
M <
f;ﬁ! 2 ?.j% 0.02

|n§
R1r = 0.01
# r -

0 0

pH3  pH4  pH5  pH6  pH7  pHS pH3 pH4 pH5 pH6 pH7  pHS
bR AbER

600 C 2.5 D
14 a i
S 500 ! a
= 400 :
g —~ 1.5
2300 g
oy St
% 200 3
S
= 205
= 100 #0.

0 0
pH3  pH4 pH5 pH6  pH7  pH8
b3

B4 FAETEBREENDELERESHNZNIE
Fig. 4 Effects of different soil pH on photosynthetic parameters of R. delavayi seedling

91.662% , AL & 43 % 4 0.560 . 0.355 . 0.085 , &£ 1% 4%

POD . SOD 7 1 5 58 3 3= il 4 (PC3) 5 1 ) 2 4 &%

S3HT TP AT R (>0.500) HOR IEABE A E SR bR, b
B E I (PCOELIEAX pR i i, AL ER 242 ZRE0H

ZE I % 5 2 7 (PC2) A 15 MDA F &, CAT

12 3 Al T, X ~X, 20 3l D AN [R) Ak B4 R 1 B



24

SR SCEE A - A SRR X A Y 2L IR AL BB AR A R0 S 1 W Y

59

R2 ARLERBEZFHTIEMBERMEBIERNERS SN
Table 2 Principal component analysis of growth and physiological indicators of R. delavayi under different soil pH

* F A
ki - ki -
Index Index
PC1 PC2 PC3 PC1 PC2 PC3
HFK 0.665 0.435 0.151 R A 0.175 -0.311 -0.844
B 0.769 0.532 0.232 SRR i 0.931 0.077 -0.168
FRUIEY 0.690 0.641 0.274 P, 0.924 -0.366 -0.104
PRI -0.853 -0.499 -0.052 G, 0.955 -0.251 -0.057
FA TR 0.864 0.367 0.311 C, -0.868 -0.198 0.297
AFDRS B o 0.971 -0.213 -0.028 T 0.932 -0.113 -0.084
AHXS H AR 4 0.656 -0.530 -0.075 AR -0.826 0.411 -0.236
SOD i % 0.003 0.913 0.325 ALV TR -0.980 -0.188 0.027
CATIEME -0.073 0.951 0.280 i % -0.161 0.855 -0.485
POD {1 0.210 0.869 0.206 FRIEAR 11.298 7.158 1.709
MDA F i -0.015 0.983 0.094 TR/ % 51.356 32.538 7.767
M4 a it 0.919 0.026 -0.220 LSt 51.356 83.895 91.662
MEkE Db E i -0.117 0.628 0.725

P O O 953, BT A5 SRR eRBUE U(X) N 0~1,
2 U fE B 3T T 1, B 22T B 1 25 5 45 A X
SR TR R PR RGBS L AR £ S R

bRV BT A5 1 25 PR (EL(D B E 4T HEFY |, MK
A s pH4>pH5>pH3>pH6>pHT7>pHS

RS ARLEBEEXGTIEMBERNEERERNGSITNE

Table 3 Comprehensive membership degree of growth and physiological indicators of R. delavayi seedlings under

different soil pH

Ab D1H Hery
Treatment X X X5 vx,) vx.) Ux,) D value Ranking
pH3 -0.472 1.662 -0.340 0.463 1.000 0.463 0.651 3
pH4 0.864 0.437 1.185 0.969 0.579 1.000 0.828 1
pH5 0.946 0.120 -0.222 1.000 0.470 0.505 0.767 2
pH6 0.500 -1.250 0.243 0.831 0.000 0.668 0.519 4
pH7 -0.146 -0.468 -1.657 0.586 0.269 0.000 0.423 5
pH8 -1.692 -0.502 0.791 0.000 0.257 0.861 0.160 6
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