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Effects of different temperature treatments on flower bud differentiation
and physiological property of Physalis pubescens L.

XU Wenjuan', LIU Dandan®, WANG Ya’nan', ZHANG Chengtian' ,
TANG Jing', QIAO Hongkai', LIU Chenxu'
(1. College of Horticulture Anhui, Agricultural University, Hefei, Anhui 230036, China;
2. Huai Nan Agricultural Institute, Huainan, Anhui 232000, China)

Abstract: To explore the effects of temperature on the flower bud differentiation of Physalis pubescens L., this
study took the ‘ Dahuang guniang’ Physalis pubescens variety as the experimental material. Different temperature
treatments at the flower bud differentiation stage of 27°C/20°C (CK), 23°C/16°C (T1), 31°C/24°C (T2) and
35°C/28°C (T3) were used to study the morphological differentiation process of Physalis pubescens flower bud and
the changes of endogenous hormones, carbohydrates, antioxidant enzymes and other physiological indicators during
the flower bud differentiation process. The results showed that the process of flower bud differentiation of Physalis
pubescens was the same under low temperature treatment (T1) and CK treatment. The initiation time of flower bud
differentiation of high temperature treatment (T2 and T3) was not only earlier than CK, but also earlier than CK to

complete the process of flower bud differentiation. The sepal primordium differentiation under high temperature
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treatment could not form a closed sleeve structure, and the fruit was exposed outside the persistent calyx in the later
stage. The fruits of CK and T1 were normal, but the proportion of deformed fruit reached 50% and above under high
temperature treatment. Total nitrogen content of different treatments showed T3<T2<CK<T1 in the 3L stage. Howev-
er, the total nitrogen content of T2 and T3 treatments was 30.7% and 40.1% lower than CK in the 3L stage, re-
spectively. The activity of CAT showed a trend of first increasing and then decreasing and reached the highest value
with T3>T2>CK>T1 in the 3L stage. The SOD activity under high temperature treatment showed a trend of first de-
creasing and then increasing, and at the 4L stage, the SOD activity was 24.5% and 25.9% higher than CK, respec-
tively. Under the higher temperature treatments, the POD activity showed a trend of first increasing and then de-
creasing, and compared with CK, with the effect order of T3>T2>CK. As the differentiation process progresses, the
content of ABA, TAA, ZR, and GA, reaches its highest value at the 3L stage under high temperature treatment,
while the highest value is only reached at the 4L stage under low temperature and CK treatment. During the 3L stage
of high-temperature treatment, the IAA content was 31.5% and 62.5% higher than CK, and the GA; content was
107.4% and 87.9% higher than CK, respectively. The ABA/IAA, ZR/IAA ratios of T2 and T3 were lower than those
of CK, with T2, T3<CK. The ABA/GA, ratio of T1 treatment was higher than the other three treatments during the
differentiation process of hairy acid pulp flower buds and was 24.1% ~37.8% higher compared to CK, respectively.
The soluble sugar and fructose of Physalis pubescens were accumulated under CK treatment in 3L stage, in which that
soluble sugar was 75.8%, 33.6%, and 16.8% higher than T1 ~ T3, respectively. Therefore, different temperature
treatments affected the flower bud differentiation of Physalis pubescens. Higher temperature promoted hormone synthe-
sis, affected nitrogen content and the accumulation of soluble sugar and fructose, regulated the activity of antioxidant
enzymes, and promoted the flower bud differentiation of Physalis pubescens, but led to the formation of abnormal fruit.

Keywords: Physalis pubescens L. ; temperature treatments; flower bud differentiation; physiological property
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Table 1 Effect of different treatments on the classification

of flower bud differentiation of Physalis pubescens L.

Kb 431E Differentiated stage

Treatment oL 3L, 41, 5L 6L

T1 0%(0)  20%(1) 26.67%(2) 43.33%(3) 53.33%(4)
CK  0%(0) 2333%(1) 30%(2) 46.67%(3) 56.67%(4)
T2 1333%(1) 2333%(2) 40.0%(3) 50%(4) 56.67%(4)
T3 16.17%(1) 2667%(2) 46.67%(3) 5333%(4)  60%(4)

T£:0.1.2.3 4 50 5IFR AR oAb ] 45 5 A6 o 104
MESE L) RS T

Note: 0, 1, 2, 3, and 4 represents undifferentiated phase, early
differentiated  phase, sepal petal differentiated phase, stamen

differentiated phase, and pistil differentiated phase, respectively.

A3 53 A 4 ST 23 A i 4k 3 o OMEE LI
Undifferentiated Early differentiation  Sepal petal differentiation Stame ferentiation  Pistil differentiation
stage stage stage stage stgsae
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FE:T1.CK T2 F1 T3 /3 HIFER 23°C/16°C 27°C/20°C 31°C/24°C FII 35°C/28°C AL IR, GT ALK RGT A Bl AR K HfE o IR
e b AR L o MESE RS | d MERS UL e AEBYRL, £AEAT o 755 I A
Note: T1, CK, T2, and T3 represents the treatment at 23°C/16°C , 27°C/20°C, 31°C/24°C, and 35°C/28°C, respectively. GT:

Growing tip, RGT: Reproductive growth tip, a: Sepal primordium, b: Petal primordium, c¢: Stamen primordium, d: Pistil primordium,e:

Pollen, f: Style, g: Ovary, h: Placenta.

Bl ARLEEFHTEREEFSUIA

Fig.1 Flower bud differentiation slices of Physalis pubescens L. under different treatment conditions

K2 AEALBETEREFAERLREFR
Table 2 Effect of different treatments on the flowering

and fruit setting of Physalis pubescens L.

Jb B TR A R M R4
Treatment  Flowering number Fruit set Abnormal fruit
T1 9+1.18a 7.3+0.78b 0b
CK 9.2+1.25a 7.4+0.66b 0b
T2 10.1+1.30a 8.9+0.70a 4.8+0.75a
T3 10.1x1.37a 9.2+0.87a 5.2+0.75a

0 RIS A [ b 3R 25 53 .3 (P<0.05)

Note; Different letters indicate significant differences (P<0.05).

The same below.

B2 ARLGEEFHTERRRIER

Fig.2 Effect of different treatments on the fruit

shape of Physalis pubescens L.
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Fig.3

Effect of different treatments on the total nitrogen content and antioxidase activity of Physalis pubescens L.
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Fig.4 Effect of different treatments on the endogenous hormone content of Physalis pubescens L.
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Fig.5 Effect of different treatments on the endogenous hormone ratio of Physalis pubescens L.
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Fig.6 Effect of different treatments on the soluble sugar and fructose content of Physalis pubescens L.
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