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Abstract; Taking monoculture pattern of Paeonia ostii T. Hong et J. X. Zhang as the control, change in
field microclimate characteristics and leaf chlorophyll content, photosynthetic characteristic parameters
and seed and fruit traits of P. ostii under intercropping patterns of P. ostii with Ligustrum lucidum Ait.
Chaenomeles sinensis (Thouin) Koehne, Toona sinensis ( A. Juss.) Roem. and Juglans regia Linn. from
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April to August were studied, and the main factors affecting net photosynthetic rate in leaf of P. ostit were
analyzed. The results showed that under different intercropping patterns, variation trends of air
temperature (Ta) , air relative humidity (RH) and photosynthetic active radiation (PAR) in field, and
chlorophyll content, net photosynthetic rate ( Pn), stomatal conductance ( Gs), intercellular CO,
concentration (Ci) and transpiration rate (Tr) in leaf of P. ostia are different in general. Compared with
monoculture pattern of P. ostii, field Ta and PAR values under intercropping pattern decrease in different
degrees, but change in RH value is not obvious, in which, regulation effect of intercropping pattern of P.
ostii-L. lucidum on field Ta value is more obvious, and the decreasing amplitude of field PAR value under
intercropping pattern of P. ostii-C. sinensis is the largest. Under different intercropping patterns,
chlorophyll content in leaf of P. ostii is significantly higher than that under monoculture pattern of P.
ostii , and that under intercropping pattern of P. ostii-C. sinensis is the highest; on the whole, Pn, Gs and
Tr values in leaf, and pod number per plant, seed number per fruit, fruit diameter, 1 000-grain mass and
seed yield of P. ostii under intercropping patterns of P. ostii-L. lucidum and P. ostii-T. sinensis are higher
than those under monoculture pattern of P. ostii, but those under intercropping pattern of P. ostii-C.
sinensis are generally lower, while Ci value fluctuates obviously. The results of correlation analysis and
multiple stepwise regression analysis show that under different intercropping patterns, Pn value in leaf of
P. ostii shows different degrees of correlations with gas exchange parameters and field environmental
parameters, and the main factors affecting Pn value are different. In which, Pn value in leaf of P. ostii
under intercropping pattern affecting of P. ostii-L. lucidum decreases with the increase of PAR value; that
under intercropping pattern of P. ostii-C. sinensis decreases with the increases of Ci, Ta and PAR values;
that under intercropping pattern of P. ostii-T. sinensis increases with the increases of Gs and Tr values,
and decreases with the increase of Ci value; that under intercropping pattern of P. ostii-J. regia increases
with the increase of RH value. Comprehensive analysis result shows that compared with monoculture of
P. ostii, intercropping of P. ostii with other tree species can effectively regulate field microclimate,
reduce air temperature and photosynthetic effective radiation of field, and affect net photosynthetic rate in
leaf and development of seed and fruit of P. ostii in different degrees, in which, intercropping patterns of
P. ostii-L. lucidum and P. ostii-T. sinensis have stronger regulation effects on field microclimate, which
can increase net photosynthetic rate in leaf of P. ostii, and increase seed yield.

Key words: Paeonia ostii T. Hong et J. X. Zhang; intercropping pattern; photosynthetic characteristics;
seed yield; field microclimate
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Table 1 Change in field environmental parameters of Paeonia ostii T. Hong et J. X. Zhang under different intercropping patterns (X+SD)"

Hiat AR H A2 HEE/C Air temperature in different months

Pattern 4 F April 5 H May 6 J June 7 A July 8 H August
JRSFBAAE Monoculture of P. ostii (CK) 24.6+0.6a 31.3+2.0a 34.8+2.3a 36.3+2.4a 38.0+1.8a
RPF-Z2 vi[E]4E Intercropping of P. ostii-Ligustrum lucidum 22.7£0.7b 28.1+2.8b 31.8+1.6a 33.3£3.5b 35.5+2.0b
P AR E4E Intercropping of P. ostii-Chaenomeles sinensis 25.5+1.2a 31.0+1.5a 32.6+1.7a 33.4+2.8b 32.4+1.4b
RS- (] 7 Intercropping of P. ostii-Toona sinensts 26.4+0.7a 31.0+1.0a 32.5+2.9a 34.1+2.0b 34.1+3.7b
KSF-TABIE 1 Intercropping of P. ostii-Juglans regia 27.3%1.2a 31.2+0.9a 33.3x1.5a 32.9+1.7b 33.1+2.8b
Rz ANE A B2 SAHMEE /% Relative air humidity in different months

Pattern 4 H April 5 H May 6 H June 7 H July 8 H August
RS BAAE Monoculture of P. ostii (CK) 58.57+5.16a 50.90+4.12b 54.33+7.23a 62.63+4.21bc 59.55+7.21b
R —4 vi el /g Intercropping of P. ostii-Ligustrum lucidum 54.65+2.52ab 54.21+5.36a 48.14+7.32b 73.18+5.23a 61.99+7.34a
RS F-AJK[EFE Intercropping of P. ostii-Chaenomeles sinensis 47.90+4.48¢ 44.76+4.65¢ 48.90+4.23b 59.93+5.21¢ 63.57+6.21a
RSt -F 5 [BIVE Intercropping of P. ostii-Toona sinensis 52.63+5.86b 55.31+£6.65a 53.98+5.32a 62.24+4.23b 59.86+4.21b
R = Ak el VR Intercropping of P. ostii-Juglans regia 44.98+2.96¢ 54.26+5.34a 53.75+3.45a 63.25+7.43b 60.29+5.78ab
i VNEDE] {ﬁj\j"ﬁﬁﬁ%’(ﬁﬁﬂ'/( mol - m2. s_') Photosynthetically active radiation in different months
Pattern 4 H April 5 H May 6 H June 7 H July 8 H August

JRSFBAAE Monoculture of P. ostii (CK)

JXFF—2c vi [BIE Intercropping of P. ostii-Ligustrum lucidum
Pt =A R EE Intercropping of P. ostii-Chaenomeles sinensis
R4 (] 7 Intercropping of P. ostii-Toona sinensts
RS} EkEIVE Intercropping of P. ostii-Juglans regia

991.09+39.35a
938.45+29.91b
891.30+42.70¢
975.03+44.17a
939.55+34.08b

1 346.32+20.24a
1 181.09+53.32b

900.37+42.34¢
1 116.05+34.67b
1 158.20+45.23b

1 521.02+43.65a
1 126.04+54.12b

729.35+34.32¢
1 118.35+54.23b
1 133.52+89.54b

1 605.81+54.23a 1 730.00+£56.32a
1 103.54+34.67b 1 280.17+46.64b

749.30+56.45d 957.67+45.34¢
1 063.68+60.43bc 1 335.60+67.32b

1026.97+60.33¢ 1 316.56+57.32b

D [F] %) Fr AN R 1 /NS bk s 25 5 5L 2 (P<0.05) Different lowercases in the same column indicate the significant (P<0.05) difference.
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Table 2 Change in chlorophyll content and photosynthetic characteristic parameters in leaf of Paeonia ostii T. Hong et J. X. Zhang under

different intercropping patterns ( X+SD)!

RELA Gyt -2k 2 5/ (mg - g71)

R Total chlorophyll content in leaf in different months
Pattern
4 H April 5 H May 6 H June 7 H July 8 H August
JRSFEAAE Monoculture of P. ostii (CK) 1.88+0.18b 1.63+0.11¢ 0.86+0.12¢ 0.80+0.14¢ 0.76+0.10d
JASF—4c vT A1 Intercropping of P. ostii-Ligustrum lucidum 1.82+0.20b 1.68+0.08¢ 1.09+0.02b 1.86+0.19b 1.07+0.11¢
RFF-AJKEE Intercropping of P. ostii-Chaenomeles sinensis 2.21+0.19a 3.00+0.06a 2.38+0.10a 2.60+0.14a 1.99+0.30a
Rt - #5 [B] VE Intercropping of P. ostii-Toona sinensis 1.94+0.02a 1.60+0.02¢ 1.05+0.08b 1.70+0.10b 0.92+0.19¢
R SPF-HA kA AE Intercropping of P. ostii-Juglans regia 2.16+0.27a 1.91+0.19b 1.17+0.11b 1.77+0.12b 1.26+0.25b
AREA G A 6 43R/ (pmol - m™2 -+ s71)
X Net photosynthetic rate in leaf in different months
P Y’
Pattern
4 H April 5 H May 6 H June 7 H July 8 H August
JRSFBAE Monoculture of P. ostii (CK) 11.33+0.23b 13.36+1.34a 12.47+2.03b 10.86+1.23h 8.36+1.03b
P4 vi [A)4E Intercropping of P. ostii-Ligustrum lucidum 13.69+2.45a 14.60+0.95a 14.20+3.01a 13.78+1.78a 9.58+0.85a
RFF-AJK[EFE Intercropping of P. ostii-Chaenomeles sinensis 9.65+0.62¢ 8.05+1.54¢ 7.88+2.98¢ 6.17+0.83¢ 6.06+1.34¢
R F+-F#5EIVE Intercropping of P. ostii-Toona sinensis 11.49+1.31b 13.90+1.57a 14.46+1.95a 11.26+1.35b 10.19+0.61a
Rk el 7 Intercropping of P. ostii-Juglans regia 9.65+1.41c 11.93+3.20b 12.09+3.46h 10.60+2.64h 9.64+0.74a
- ARA G A SRR/ (mol » m™ - s7!)
X Stomatal conductance in leaf in different months
Pattern
4 H April 5 H May 6 H June 7 H July 8 H August
R} EAE Monoculture of P. ostii (CK) 0.15+0.02ab 0.19+0.01be 0.15+0.02b 0.17+£0.03a 0.18+0.03b
R} vi [a] VE Intercropping of P. ostii-Ligustrum lucidum 0.21+0.01a 0.22+0.03a 0.23+0.01a 0.18+0.03a 0.20+0.02a
JRSFF=AJKIA{E Intercropping of P. ostii-Chaenomeles sinensis 0.15+0.03ab 0.12+0.02d 0.08+0.02¢ 0.12+0.01b 0.14+0.03¢
R F+-F 5 [BIE Intercropping of P. ostii-Toona sinensis 0.16+0.02a 0.19+0.01bc 0.22+0.02a 0.19+0.03a 0.21+0.01a
RPF-EH Rk EE Intercropping of P. ostii-Juglans regia 0.13+0.02b 0.17+£0.02¢ 0.13+0.01b 0.18+0.02a 0.19+0.02ab
NG A3 A e lE] CO, e/ (pumol = mol ™)
B Intercellular CO, concentration in leaf in different months
Pattern
4 H April 5 H May 6 H June 7 H July 8 H August

R EAE Monoculture of P. ostii ( CK)

XS} =% i [E]/E Intercropping of P. ostii-Ligustrum lucidum
JRSF=AJRIA{E Intercropping of P. ostii-Chaenomeles sinensis
ST —F#E A1 Intercropping of P. ostii-Toona sinensis
RFF-FABEIE Intercropping of P. ostii-Juglans regia

296.04+12.09ab 257.03+10.37b
313.25+13.48a 213.23+20.57d
269.47+10.31c  284.33+18.38a
273.53+15.32bc 238.66+15.31c
286.86+17.64b 279.84+16.42a

267.73+14.92b
294.84+15.23a
265.05+20.32b
270.61+19.42b
237.96+18.35¢

279.22+12.49¢
248.33+10.43d
327.52+9.90a

308.94+16.32b
258.14+17.43d

324.46+14.50bc
255.43x13.38d
447.65£16.21a
332.32+15.31b
307.48+15.25¢

ARIa B Gy A 2€BE 32/ (mmol * m™2 -+ s71)

BE Transpiration rate in leaf in different months
Pattern

4 H April 5 H May 6 H June 7 H July 8 H August
JKSFEAAE Monoculture of P. ostii (CK) 3.36+0.75a 4.17£0.36a 3.37+0.97b 3.03+0.52b 2.90+0.75¢
RF+—-% vi[B]YE Intercropping of P. ostii-Ligustrum lucidum 2.55+0.53b 3.46+0.67b 4.46+0.24a 3.62+1.07a 3.70+0.46ab
R} - A R 8]V Intercropping of P. ostii-Chaenomeles sinensis 2.51+0.32b 2.88+0.16¢ 2.21+£0.65¢ 2.42+0.92¢ 2.62+0.73¢
JRSF—F# A11E Intercropping of P. ostii-Toona sinensis 3.14+0.21a 3.63+0.54ab 3.46+0.21b 3.83x1.34a 4.01+0.80a
KT -FABEIE Intercropping of P. ostii-Juglans regia 3.30+0.63a 3.87+0.57a 3.30+0.75b 3.59+0.99a 3.60+0.61b

D [@] 5 R 6] 1 /NE bk R 25 5 1.3 ( P<0.05) Different lowercases in the same column indicate the significant (P<0.05) difference.
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Table 3 Correlation coefficient of net photosynthetic rate ( Pn) in leaf of Paeonia ostii T. Hong et J. X. Zhang with gas exchange parameters and

field environmental parameters under different intercropping patterns

— P (L5 % 2 B AR B
Bl Correlation coefficient of Pn value with each parameter'
Pattern

Gs Ci Tr Ta RH PAR

JRSFBAE Monoculture of P. ostii (CK) 0.231 -0.346* 0.632* -0.362* —-0.343 = -0.329
P2 vi (A 4E Intercropping of P. ostii-Ligustrum lucidum 0.169 0.037 0.171% -0.014 -0.209 -0.376%
S} -AJRJAAE Intercropping of P. ostii-Chaenomeles sinensis 0.159 -0.566%%  0.171 -0.619%%  —0.557%%  0.125%
P —F 5 (A AE Intercropping of P. ostii-Toona sinensis 0.365* —0.505 #=* 0.066 -0.065 -0.368:* -0.288
RS- Ak Al Intercropping of P. ostii-Juglans regia -0.054 -0.302 0.129% 0.349 0.073 %% 0.092

DGs. 5L Stomatal conductance; Ci; Jff[f] CO, e B Intercellular CO, concentration; Tr; 7% i R Transpiration rate; Ta; %5 SR Air

temperature; RH: XS AANHERE Air relative humidity; PAR: B A WS Photosynthetically active radiation. *; P<0.05; =**, P<0.01.

x4 AREMERX TRAMFELEERSSEXGSENHERESHN S TES TS TER
Table 4 Result of multiple stepwise regression analysis on net photosynthetic rate in leaf of Paeonia ostii T. Hong et J. X. Zhang with gas
exchange parameters and field environmental parameters under different intercropping patterns

i mIEpigi ) FH ‘
. RS R Sig.

Pattern Regression equation F value

JASFEAAE Monoculture of P. ostii (CK) Y=9.817-0.016X,+1.820X, 0.523 14.807 P<0.01
JAFF—Ze DTEIE Intercropping of P. ostii-Ligustrum lucidum Y=18.979-0.005X, 0.142 4.950 P<0.01
RFF-AJK[EFE Intercropping of P. ostii-Chaenomeles sinensis ¥Y=19.641-0.010X,-0.290X,-0.102X¢ 0.519 14.546 P<0.01
RFH=F A& B Intercropping of P. ostii-Toona sinensis Y=15.444+19.819X,-0.036X,+0.878X, 0.514 9.164 P<0.01
RFF-FABKEIE Intercropping of P. ostii-Juglans regia Y=10.254+0.524X, 0.625 12.875 P<0.01

Dy, 643 % Net photosynthetic rate; X, : SHFLF B Stomatal conductance; X, : Jif ] CO, e i Intercellular CO, concentration; Xj: 70 [P %
Transpiration rate; X, : SRR Air temperature; X5 : XS SRR Air relative humidity; X : oA R ST Photosynthetically active radiation.
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Table 5 Comparison on fruit and seed traits and seed yield of Paeonia ostii T. Hong et J. X. Zhang under different intercropping patterns

(X£SD)V
— TR " ) e L
ol Pt e s A e )
per plant per fruit mass of seed Seed yield

RFFEAE Monoculture of P. ostii (CK) 4.5+0.4a 34.9+3.3b 10.98+0.30b 325.66+10.98¢ 1 099.57+28.13b
R} i [a] VE Intercropping of P. ostii-Ligustrum lucidum 5.0+0.2a 40.9+3.0a 12.20+0.65ab 409.78+15.21a 1 570.75+34.25b
RSP = AR 8] 4E Intercropping of P. ostii-Chaenomeles sinensis 2.0+0.2b 30.2+3.3¢ 9.88+0.45¢ 301.04+9.79¢ 819.33+44.07¢
RSP (A AE Intercropping of P. ostii-Toona sinensis 4.9+0.2a 44.3+4. 1a 13.55+0.74a 388.27+14.52b 1 741.37+£27.20a
RS- Ak fa] 7 Intercropping of P. ostii-Juglans regia 4.5+0.3a 36.9+4.0b 10.30+0.68b 308.56+19.24c 918.66+33.18h

D &3 R [F] 1 /NE R R 25 5 18 35 (P<0.05) Different lowercases in the same column indicate the significant ( P<0.05) difference.
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